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‘KEYLOCK’ SYSTEM 


THE 


+ « - marketed by Packaged Buildings (Robert 
Building Inventions Ltd.) consists of aluminium 
alloy extrusions and locking elements made from 
highly accurate pressure die castings. * 


The locking elements are illustrated above both 
as individual pieces and assemblies. This remarkable 
system has been developed on the basis of a three- 


inch module hence the flexibility is infinitely greater 


AS 1 


than any other existing method. 
The accuracy of the components 
is such that a positive assembly 
can be secured in any combi- 
nation at all points of perforation 


ore 
OA eka: 


PERT i 


OF CONSTRUCTION 


in the extruded members. Only a light hammer is 
required for final fixing and a simple ejector for 
is the 

The 


to have an idea is one thing, and 


dismantling. The part played by “ Birmal” 
supply of aluminium pressure die castings. 
inventor says...“ 
to make it into a practical proposition is something 
else. | am conscious that the rapid development 
of this project from the first to the second stage, 
is dueinno small measure to the 
help, co-operation and interest 
extended by your staff.” 

* For detailed information see ‘Architects’ 


Information Sheet 25.A2. 
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17 in. SWING 
‘JUNIOR’ 


SURFACING& BORING 


LATHE 


FOR ‘ONE OFF’ OR BATCH 
PRODUCTION—AN IDEAL 
LATHE IN EITHER CASE 


Twelve speeds; Hardened 
nickel-chrome gears; Patent 
preloaded spherical roller bear- 
ing for spindle; Quick release 
chuck; Protected bed, 200 
Brinell; Six feeds; Convenient 
controls; Simple tooling. 


JOHN LANG & SONS LTD. 


JOHNSTONE 
Phone 


NEAR GLASGOW 


JOHNSTONE 400 
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CHARLES CHURCHILL & Co" Ltd. 


COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM, 25 


ACOCKS GREEN 228! 


LONDON: MANCHESTER : NEWCASTLE : GLASGOW: 
Walnut Tree Walk, St. Simons Street, Earl Haig Road, 
Kennington, S.E.I1. Salford 3, Lancs. Scotswood Road, 5. Hillington. 


Reliance 3063 Blackfriars 5245 Scotswood 3526! Halfway 3233-6 
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*“‘Newallastic’’ bolts and studs have qualities which 
are absolutely unique. They have been tested 
t by every known device, and have been proved 


to be stronger and more resistant to fatigue 
than bolts or studs made by the usual method. 
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Only taps 
bearing this mark 
are genuine 
Johansson taps 








The wisest buying of all is that based on 
quality and performance—and here all 
the evidence points to Johansson as the 
finest tap in the country. 


Famous firms who are again using 
Johansson report astonishing increases in 
output per tap over previous experience 
—and finer thread forms as well. 


May we send you facts and figures 


which prove how Johansson can serve 
you better? 








Johansson design, Johansson heat 
treatment and Johansson precision 
production are the three secrets of 
Johansson Tap supremacy. Descrip- 
tive folder gladly sent on request. 














= == : == 
PRECISION TOOLS AND INSTRUMENTS 
SOUTHFIELDS ROAD, DUNSTABLE, BEDS. 
Tel. Dunstable 422/3. 


AREA DISTRIBUTORS :- 


1. A. P. Warren Ltd., 37 Sheen Road, Richmond, Surrey. 
Tel. Richmond 2262. 


2. E. M. Barnes Led., 532 Moseley Road, Balsall Heath, B’ham, 12. 
4. Henry Osborn Ltd., 26-28 Dean Street, Newcastle-on-Tyne, | 
T 


el. 20311. 
5. A Johnson & Co. (London) Ltd., Royal Exchange Bidgs., 
Glasgow, C.!. Tel. Central 2251. 
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ite for Booklet P.E.6. descrip- 
Ocess and the important role it 


Se industries. 


FESCOL LIMITED 
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Scottish Address : PORT GLASGOW 
Northern Address: KARRIER WORKS, CABLE ST. HUDDERSFIELD 
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Thank Wickman 
for Wimet ! 


Production engineers beset with the problems of increasing produc- 
tion per man-hour and lowering costs usually find the solution in 
‘“‘Wimet"’ carbide tooling. 


In the Sheet Metal Industry ‘‘Wimet’’ is now being used for a host of 
applications—blanking and piercing, drawing, rolling and slitting, 
strip forming, cold impact extrusion and so on. 


Typical of ‘‘Wimet’’ productivity in this industry is the performance 
of ‘“Wimet’’ Hollow Ware Dies. Over 4 million stainless steel stew pans 
have already been produced from a set of these deep drawing dies, greatly 
exceeding the output and tool life ever obtained from dies of other 
materials. 


‘“‘Wimet’’ can help you to achieve similar continuity of production 
and increase the output of your plant. Write to the Wickman Technical 
Publications Department for details of all ‘‘Wimet’’ sheet metal 
working applications. 





BLANKING PIERCING PRESSWORK HOLLOW WARE SLITTING SIZING 
AND NOTCHING TOOLS DIES DIES Discs “ROLLS 





A. C. WICKMAN LTD -COVENTRY: ENGLAND 
LONDON : BRISTOL : BIRMINGHAM * MANCHESTER 
LEEDS GLASGOW NEWCASTLE BELFAST 
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Your requirements were taken into account 

when the makers of Bull Motors planned BULL 

their Industrial A.C. Range, which includes 

squirrel-cage and slip-ring machines in a IND US TRI AL 
wide variety of enclosures, for horizontal A Cc 

or vertical mounting, and with electrical eis 
characteristics to suit your job—exactly. MOTORS 
Consult Bull Motors about the most suitable 

standard motors for your application. 


Screen protected slip-ring 
motor, footmounted. 








BULL MOTORS. 


(E. R. & F, TURNER LTD.), IPSWICH, LONDON, BIRMINGHAM, ~~ were 
BRISTOL, MANCHESTER, BRADFORD, NEWCASTLE, GLASGOW oN 
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VAY 7 


SEAR SHAPER 





. 
nea 


. describing the MAXICUT No. 3a 
Heavy Duty Gear Shaper. This proved 
machine tool has no equal for the 
accurate production of gears up to 
18" P.C.D. at low cost. Write to-day. 


PRODUCTION GEAR SHAPERS 





DRUMMOND BROS. LTD., GUILDFORD, ENG. 
Sales and Service for the British Isles 

- DRUMMOND ASQUITH (SALES), LTD. — 

KING EDWARD HOUSE NEW STREET = BIRMINGHAM 


Phone: Midland 3431-2-3 Grams: Maxishape, Birmingham 
also at LONDON and GLASGOW 
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The pulley had to be light because in power transmission the inertia forces musi be kept low ; 
but it had to be strong also because of the very high stresses which power transmission sets up. 
A pulley of the prescribed dimensions in any other material would have been too heavy (steel, 
aluminium and bronze had already proved unsuccessful); and, apart from the time lost in 
acceleration, and the high stresses caused by sudden braking, it would also have required 
excessive power to operate. That was the problem—and only Elektron magnesium alloys could 
sclve it. They saved power, time and wear and tear. 

But these are economies from which all moving mechanical parts, end especially vehicles, can 
profit. Greater acceleration, better braking capacity, reduced stresses, improved dynamic sta- 
bility, higher speed—could your products benefit frora such advantzge3? Inother words, would 
they be better for being lighter? If so, you should consider the advisability of producing them 
in the lightest of all constructional metals: 


“ELEKTRON’ wales te em 
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Write for particulars to :- 


F. A. HUGHES & CO. LTD. BATH HOUSE 82 PICCADILLY LONDON W.1. 
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THE RIGHT WELDING ACCESSORIES 
AT THE RIGHT PRICE 


38 years’ experience has enabled 
The Quasi-Arc Company to produce a 
comprehensive range of welding 
accessories for every purpose 
The latest designs coupled with improved 
methods of manufacture and the increasing 
popularity of these accessories 
have made possible substantial reductions in 
prices per single item, per dozen lots and larger 
quantities — this, too, at a time when prices as a 
general rule are tending to rise. 


Fullest particulars will gladly be sent on application. 


uno EQUiPWENT 
LTD*BILSTON*STAFFORDSHIRE 


3916 M 


@ 50mm.and 90mm. centre height. 
e@ Very wide range of accessories. 
e@ ideal for turning, polishing, saw 


cutting,drilling, milling and 


Lee) 1 grinding of small parts. 


@ For speeds up to 12,000 r.p.m. 


LATHES 


FOR CATALOGUE 
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B S aN HIGH-SPEED STEEL 
a\J, MILLING CUTTERS 


From Stock or Short Delivery 


B.S.A. TOOLS |LTD. 


BIRMINGHAM, ENGLAND 
IGENTS THROUGHOUT THE WORLI 


* BURTON, GRIFFITHS & CO. LTD., 
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Institution Personalities — |4. 








The President-Elect. 
Major-General K. C. APPLEYARD, C.B.E. 
(Courtesy of Carlyle Studios, New York 


The President-Elect, 
Major-General K. C. APPLEYARD, C.B.E. 


Major-General K. C. Appleyard, C.B.E., President-Elect of the 
Institution, is an eminent industrialist. His extensive knowledge 
and wide experience, gleaned throughout a long and outstanding 
career, began when after completing his apprenticeship with 
C. A. Parsons and Company Ltd., he was appointed a Production 
Manager in one of the works of Sir W. G. Armstrong Whitworth & 
Company, Ltd., at a comparatively early age. He held this position 
until after the end of the First World War, when he was appointed 
General Manager of the Birtley Iron Company in Durham. 

During the inter-war years from 1919 until 1939, General Apple- 
yard quickly established a reputation as an industrialist of the first 
order. He became Chairman of Mining and Civil Engineering 
Contractors Ltd., Newcastle, Chairman of the first of the great 
Government Industrial Estates to be set up under the Special 
Areas Acts, and of Northern Industries Workrooms, Ltd., and a 
Local Director of the Special Areas Reconstruction Association, 
the latter being an organisation set up by the Treasury. At the 
same time he was Managing Director of the Birtley Company, Ltd., 
County Durham, mining plant engineers engaged on constructional 
work in Great Britain and all over the world, of the Koppers Coke 
Oven Company Ltd., Sheffield, and also of the Ross Engineering 
Company of Prague, and was President of the Société Birtley S.A., 
Brussels. 

In addition to the scientific institutions indicated above, he is a 
member of the North East Coast Institution of Engineers and 
Shipbuilders, and the Iron and Steel Institute, and is a Past Presi- 
dent of the Junior Institution of Engineers. In 1946 he was 
awarded a Telford Premium by the Institution of Civil Engineers. 
General Appleyard is also a recognised authority on all aspects of 
iabour relations, having been a Member of General Council and of 
the Management Board of the Engineering and Allied Employers’ 
National Federation and Chairman of the North East Coast 
Engineering Employers’ Association for ten years until 1939. 

In 1934 he was appointed Chairman of the Central Conference 
at York and held this office until he was mobilised at the outbreak 
of war. The tributes paid to him by the Engineering Trade Unions 
on relinquishing this important and difficult office themselves 
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MAJOR-GENERAL K. C, APPLEYARD, C.B.E. 


witnessed to the success with which his work in this field had been 
carried out. 


Not only is General Appleyard known for his achievements in 
the engineering world both in this country and abroad, but also 
for his distinguished military career in two World Wars. He is 
keenly interested in the Territorial Army and after the end of the 
1914-18 War he rejoined it ; in 1937, on completion of his period of 
Command, he was promoted and awarded the Order of the British 
Empire. On Mobilisation in 1939 he was appointed Deputy Chief 
Engineer, Northern Command, and then Chief Engineer of the 
Royal Air Force Component of the Field Force in the British 
Expeditionary Force which was drafted to France in November, 
1939. For his services to his country His Majesty the King con- 
ferred on him the honour of Commander in the Military Branch 
of the Order of the British Empire, and he was subsequently 
promoted to the rank of Major-General. He is at present Honorary 
Colonel of the 50th Division Royal Engineers and a Military 
Member of the Territorial Army and Air Force Association of the 
County of Durham. 


In June, 1940, he was loaned to the Government by the Army, 
in order that he could be appointed Director of Labour Supply and 
Adviser to the Ministry of Labour and National Service, who had 
the enormous task of marshalling the entire civilian population and 
galvanising it into full activity wherever our war potential was 
weakest. 


Thereafter followed a succession of appointments calling for the 
highest skill and administrative ability as Director of the Inter- 
national Labour Branch ; Director of Emergency Works in the 
Ministry of Works, in which appointment he was responsible for 
setting up the national organisation which carried out first aid 
repairs of all buildings damaged by enemy attack; Director of 
Opencast Coal Production, and finally, Advisor to the Minister of 
Works on Regional Organisation, in which office he planned and 
supervised the carrying out of the decentralisation of the Ministry 
to enable it to deal with its heavy post war responsibilities with 
greater efficiency. 


The President-Elect, as a member of the Durham County Council 
and Chairman of its Works Committee, had considerable experience 
of Local Government, and is a Deputy Lieutenant and Justice of 
the Peace for the County of Durham, Vice-President of Durham 
Municipal and County Federation, and a Member of Council of 
the North East Coast Development Board. Since 1947 he has been 
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a Director of many engineering companies both in Great Britain 
and in other countries, including Overseas Marketing Services, 
Ltd., R. H. Windsor, Ltd., Russell Newbery & Co., Ltd., and 
Blackwood Hodge Ltd.’s companies in India, Pakistan, Ceylon, 
and America. He is a well known consultant and advises a number 
of important companies, each in different industries, on their engin- 
eering industrial, and commercial problems. 

General Appleyard’s acknowledged talents and ability in 
industrial matters will be of inestimable value to the Institution and 
its members can regard themselves as extremely fortunate that a 
man of such exceptional prominence has accepted its invitation to 
take office as President-Elect. 
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INSTITUTION NOTES 
December, 1949 


MEETING OF The next Meeting of Council will be held on 
COUNCIL Thursday, January 26th, 1950, at 11 a.m., at 

36, Portman Square, London, W.1, followed by 
the Annual General Meeting. 


Members will have seen the published report 
A.A.C.P. TEAM REPORT of the Steel Foundries Team which visited the 
ON STEEL FOUNDRIES U.S.A. under the auspices of the Anglo- 

American Council on Productivity, and they 
will be interested to know that apart from publishing a condensed 
version of this Report, the British Steel Founders’ Association are 
also organising a Technical Convention and other meetings in 
steel foundry centres, so that the maximum benefit can be derived 
from this Report of the team’s findings. ° 
ROYAL COMMISSION We are advised by the Royal Commission on 
ON AWARDS TO Awards to Inventors that any claims for awards 
INVENTORS to inventors under Heads 1, 3 and 4 of the 

Royal Commission’s terms of reference must 
be submitted to the Government Department concerned on or 
before 31st December, 1949. Claims for alleged use by the Navy 
should be sent to the Director of Navy Contracts, Patents Division, 
Foxhill, Bath, and those relating to the Army or Royal Air Force 
to the Ministry of Supply, Patents Division, Melbourne House, 
Aldwych, W.C.2. Any further information can be obtained from 
The Royal Commission on Awards to Inventors, North Wing, 
Somerset House, Strand, W.C.2. 


COVENTRY SECTION With reference to the One Day Conference on 
CONFERENCE Mechanical Handling” to be held by the 
Coventry Section, as announced in the October 
issue of the Journal, it should be noted that the date has now been 
changed to May 2oth, 1950. 


The Redditch Technical School requires a full 
time instructor on Engineering Subjects ; ability 
to teach Workshop Technology, Jig and Tool 
Drawing, and Design to National Certificate Standard would be an 
advantage. The salary will be in accordance with the Burnham 
Scale. 


TECHNICAL 
APPOINTMENT 
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Forms of application may be obtained by sending a stamped 
addressed envelope to the Director of Education, Castle Street, 
(S/J/11), Worcester, and should be returned to the Principal of 
the School as soon as possible. 


SECTION AFFAIRS- Members are reminded that local Sections of the 
Institution are self-governing, and that each 
CORRESPONDENCE ©... : . see “ae 
Section is represented on Council, which is the 
governing body, by the Section President. 

In certain instances the Head Office has received letters from 
members concerning the conduct of local affairs. Such matters 
should of course be brought in the first instance to the notice of the 
Section President, as in a democratic organisation such as this 
Institution, it is important that members should adhere to the 
correct constitutional procedure. 


MECHANICAL HANDLING 


Members will be interested to know that at the Meeting of Council 
held on 20th October, 1949, it was decided that the Institution 
should take an active interest in the important subject of Mechanical 
Handling, and should through its Research Committee undertake 
operational research in this field. 

The Research Committee are of the opinion that the task of the 
Production Engineer consists not only in the operation of machines 
but in the whole organisation of production, which includes means of 
moving material and components both inside and outside the factory. 

Members will also be aware that the Institution’s particular 
interest in this sphere has been officially recognised by the Anglo- 
American Council on Productivity by their invitation to the I.P.E. 
to send two representatives to America with the Specialist Team on 
Mechanical Handling, one of our representatives being asked to 
act as Secretary of the Team. The report which this team will issue 
on their return, and to which the I.P.E. representatives will make 
a major contribution, will have wide publicity and will be a document 
of the greatest national importance. It is therefore essential that 
the active interest of all members should be focussed on this aspect 
of our activities, in order that the fullest advantage may be taken 
of the experience gained by our two representatives when they 
return from the United States. 

In addition, the next Exhibition of Mechanical Handling to be 
held at Olympia in 1950 will present a great opportunity for the 
Institution to show evidence of its interest in this most important 
subject. Incidentally, the Vice-Chairman of Council, Mr. Walter 
C. Puckey, has been invited to read a paper at this Exhibition, 
which he is calling ‘‘ Mechanical Handling—A Production 
Engineer’s Job.” 
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Members will be aware that on May 2oth, 1950, the 
Coventry Section have arranged to hold a One Day Conference on 
Material Handling, in collaboration with the Humber Company, 
Ltd. By this enterprising venture the Coventry Section have given 
a lead to the Institution, and it is hoped that many other Sections 
will follow suit, and arrange meetings and conferences on this 
subject. By this means, the Institution will be able to make a real 
contribution to national productivity. 

The Research Committee will shortly appoint a Sub-Committee 
to investigate various aspects of mechanical handling with a view 
to initiating research, and will work in close collaboration with the 
University of Birmingham where Professor T. U. Matthew, Lucas 
Professor of Engineering Production, has generously offered to 
integrate the research work of his Department with any research 
work which the Institution may undertake in this field. 


Invitation to Members. 





The Research Committee feel that many members are already 
interested in this subject, and the Chairman invites all those who 
are willing to help the Committee to send in their names to 
Headquarters immediately. 


NEWS OF MEMBERS 


Mr. C. M. Anderson, A.M.I.P.E., has been appointed Production 
Manager to Robert Kellie & Son Ltd., Dundee. 


Mr. E. Bamford, Stud.I.P.E., has been successful in the recent 
essay competition sponsored by the Institution of Works Managers 
on “ The Selection and Training of Foremen,’’ and has been 
awarded a bursarship tenable at the Y.M.C.A. College for Adults, 
Broadstairs. Mr. Bamford is now an apprentice at Rolls-Royce 
Ltd., Crewe. 


Mr. S. Coates, A.M.I.P.E., A.R.Ae.S., Hon. Secretary of the 
Southern Section, has been appointed a full-time Lecturer in 
Engineering Subjects at Southampton Technical School. 


Mr. H. Grisbrook, M.I.P.E., has recently been appointed 
Lecturer in Tool Engineering and Metrology in the Department of 
Engineering Production at the University of Birmingham, and will 
take up his duties early in the New Year. 


Miss D. J. Lavender, Grad.I.P.E., has won the distinction of 
being Chief Student of the Wolverhampton and _ Staffordshire 
Technical College, as a result of five years’ work in the Department 
of Engineering Production. 

Mr. L. E. Luck, A.M.I.P.E., has been appointed Lecturer at 
Cardiff Technical College. 
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Mr. R. W. Marston, A.M.I.P.E., is now Assistant Works Manager 
at Fairbairn Lawson Combe Barbour, Ltd., Leeds. 


Mr. R. J. Read, Grad.1.P.E., is now Technical Sales Representa- 
tive in Birmingham for Protolite Ltd. 


Mr. W. A. Theobalds, A.M.I.P.E., M.I.E.I., has been appointed 
Chief Inspector of Blackstone, Lister, Ltd., Stamford, Lincs. 


The Late DR. GEORG SCHLESINGER, Hon.M.1.P.E. 


The death of Dr. Georg Schlesinger, Hon.M.1.P.E., at the age of 
75 is an inestimable loss not only to engineering in general, but 
in particular to the Institution of Production Engineers, with which 
he was closely connected as Director of 
the Research Department of the Institution 
from 1939 to 1944. 

Dr. Schlesinger, who was an expert of 
world renown in production research, was 
perhaps best known for his work in con- 
nection with machine tool tests and 
alignments, although there was no aspect 
of modern production with which he was 
not familiar. He was the author of many 
works on machine tool design and stand- 
ardisation, shop management, adminis- 
tration, and various aspects of industrial welfare, some of which 
were translated into many languages and accepted as standard 
works of reference throughout the world. 

Born in Berlin, Dr. Schlesinger was educated at the Falk Real 
Gymnasium, Berlin, and received his Dip. Ing. degree at the 
Technical University of Charlottenburg. After spending some 
time in industry, in 1903 he prepared a Thesis on “ Fits and 
Tolerances ’’ and received his Dr. Ing. degree. In 1904, when he 
was Chief Designer and Principal of the apprentice school of Ludwig 
Loewe Gesfurel & Co., Berlin, he was appointed the first Professor 
of Production Engineering and Scientific Management at the 
Technical University of Charlottenburg. 

During the First World War, Dr. Schlesinger was made respon- 
sible, under the German War Ministry, for the equipment of 
artificial limbs and the rehabilitation of disabled servicemen. 
Towards the end of the war, he was largely responsible for the 
foundation of the German Standards Association, and he spent 
many years carrying out work of the greatest value in machine 
tool research. 

After the imposition of the Nazi regime in 1934, Dr. Schlesinger 
left Germany and accepted an appointment as Associate Professor 
at Brussels University, and in 1938, the Institution of Production 
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Engineers, recognising his outstanding ability, arranged for him to 
come to England where he took charge of the Institution’s Research 
Department at Loughborough College. Here he remained until 
his retirement in 1944, after which his services were retained as a 
Consultant. Under his guidance and inspiration the Department 
achieved an international reputation in its own particular sphere 
as the first research organisation of its kind in this country, and 
paved the way for the formation of the Production Engineering 
Research Association of Great Britain. 

In recognition of his great work, Dr. Schlesinger was elected an 
Honorary Member in 1942. He was also a member of the Institu- 
tion of Mechanical Engineers, the American Society of Mechanical 
Engineers, and the Société Royale des Ingénieurs Belge Bruxelles. 


BOOKS ** Questions and Answers.”’ Published by Machinery 
RECEIVED Market, 1464 Queen Victoria Street, London, E.C.4. 

‘** Freedom and Co-ordination ’’—Lectures in Business Organisa- 
tion, by Mary Parker Follett, edited by Lt.-Col. L. Urwick, O.B.E., 
M.C., M.A., M.I.P.E., F.I.1.A. Published by Management 
Publications Trust Ltd., price 5/- net. 

* Training for a Career,’ published by Tube Investments Ltd. 
This well produced booklet gives comprehensive information con- 
cerning careers with the Tube Investments Group of Companies. 
It shows how the Group Training policy is implemented with regard 
to the activities of the various companies of the Group, and by 
photographs and charts illustrates the care taken to ensure a 
balanced training for various grades of personnel. All concerned 
with education and training will find much interest in the wealth 
of information given. T.B.W., M.I.P.E. 


** Taper Calculation and Inspection.” Published by Machinery 
Publishing Co. (Yellow Back Series), price 3 /6d. 

** Goods Vehicle Operation,’ by C. 8. Dunbar, M.Inst.T. Pub- 
lished by Iliffe & Sons, Ltd., London, price 10/6d. net. 

“The Factory,” by Dr. (Ing.) G. Schlesinger. Published by 
Sir Isaac Pitman & Sons, Ltd., London. Price 70/- net. 

This book contains a wealth of information which should prove 
of great value to all interested in factory administration and pro- 
duction problems, and its contents were to be expected from the 
pen of so highly experienced an authority on such matters. 

The book deals with fundamental problems of materials, labour, 
overheads, plant, management, administration and economic 
control that may beset management and production engineer alike. 

A selection of various industries have been investigated and 
examples are given of how these problems were solved. This book 
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should also provide a very valuable contribution to the training of 
students in production and management administration. The 
author has certainly presented a work which should prove of great 
value to industry in general. A.R., A.M.I.P.E. 


In order that the Journal may be despatched on 
IRESSTORT time, it is essential that copy should reach the 
Head Office of the Institution not later than 40 days prior to the 
date of issue, which is the first of each month. 


ISSUE OF JOURNAL Owing to the fact that output has to be adjusted to 
TO NEW MEMBERS [™¢Ct requirements, and in order to avoid carrying 

heavy stocks, it has been decided that the Journal 
will only be issued to new Members from the date they join the 
Institution. 


SECTION MEETINGS 


The following meetings have been arranged to take place in 
December 1949, and January 1950. Where full details are not 
given, these have not been received at the time of going to press. 


December 


ist WESTERN SECTION. The Annual Dinner and Dance 
to be held at the Berkeley Cafe, Bristol, at 7-00 p.m. (for 
7-30 p.m.) will-be attended by the President of the Institution 
and the Lord Mayor of Bristol. 


end WEST WALES SUB-SECTION. A lecture on “ Quality 
Control ”’ will be given by Dr. B. P. Dudding, M.B.E., Ph.D., 
in the Civic Buildings, Swansea, at 7-30 p.m. 


5th HALIFAX SECTION. A lecture on “ The Production of 
Form Grinding Wheels by Crushing and Diamond Dressing ”’ 
will be given by Mr. S. J. Harley, B.Sc., M.1.Mech.E., 
M.I.P.E., at the White Swan Hotel, Halifax, at 7-15 p.m. 


5th YORKSHIRE SECTION. A lecture on “ The Latest 
Development of Grinding Machines,” will be given by 
Mr. G. H. Bottomley, at the Hotel Metropole, King Street, 
Leeds, 1, at 7-00 p.m. This lecture will be followed by a 
Works Visit on 7th December, to John Lund Ltd., Cross 
Hills, Keighley 


6th BIRMINGHAM. A Buffet Dance and a Christmas Party 
and Dance have been arranged by the Senior and Graduate 
Sections to take place at the Grand Hotel, Birmingham. 
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7th 


8th 


8th 


gth 


gth 


10th 


12th 
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December—cort. 


NOTTINGHAM SECTION. A lecture on “ Development 
in Plastics’? will be given by Dr. Pepper, at the Victoria 
Station Hotel, Milton Street, Nottingham, at 7-00 p.m. 


WOLVERHAMPTON SECTION. A lecture on “‘ Foundry 
Technique in Relation to Engineering Production ”’ will be 
given by Mr. G. R. Shotton, at the Dudley and Staffordshire 
Technical College, Dudley, at 7-00 p.m. 


PRESTON SECTION. A lecture on “ Costing as an Aid 
to Management’’ will be given by Mr. H. H. Norcross 
A.I.P.E., F.C.W.A., F.I.1.A., at Clayton, Goodfellow & Co., 
Ltd., Atlas Iron Works, Park Road, Blackburn, at 7-15 p.m. 


WESTERN SECTION. A lecture on “ The Measurement 
of Productive Efficiency *’ will be given by Mr. W. C. Puckey 
M.I.P.E., F.I.1.A., at the Grand Hotel, Bristol, at 7.15 p.m. 


DERBY SUB-SECTION. A lecture on “ Industrial De- 
sign ’’ will be given by Mr. W. N. Rodgers, at Becket Street 
Sales Room at 7-00 p.m. This will be a joint meeting with 
the Institute of Industrial Administration. 


LONDON SECTION. A lecture on “ Budgetary Control 
and Standard Costs from the Production Engineer’s Stand- 
point ”’ will be given by Mr. L. W. Robson, F.C.A., F.C.W.A. 
at the Royal Empire Society, Northumberland Avenue, 
London, W.C.2, at 7-00 p.m. 

COVENTRY SECTION. A lecture on “ Defects and 
Developments in Deep Drawing and Pressing ”’ will be given 
by Dr. J. D. Jevons, B.Sc., F.R.I.C., F.1.M., at the Grey- 
friars Rooms, The Geisha Cafe, Hertford Street, Coventry, 
at 7-00 p.m. 

LONDON GRADUATE SECTION. A report on the 
Swiss Industrial Tour, June 1949, will be given, followed by a 
discussion on arrangements for future tours, at the Institution 
of Production Engineers, 36 Portman Square, London, W.1, 
at 7-15 p.m. 

YORKSHIRE GRADUATE SECTION. A lecture on 
* Design of Gearing ’’ will be given by Dr. W. A. Tuplin, 
D.Sc., M.1.Mech.E., at the Great Northern Station Hotel, 
Leeds, 1, at 2-30 p.m. 


SHEFFIELD SECTION. A lecture on ‘“ Coal Production 
Methods ”’ will be given by Mr. R. G. Baker, at the Royal 
Victoria Station Hotel, Sheffield, at 6.30 p.m. 
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December —cont. 


13th 


13th 


13th 


14th 


14th 


14th 


15th 


BIRMINGHAM GRADUATE SECTION. A lecture on 
‘** Motion Study” will be given by Miss Anne G. Shaw, 
M.A., M.I.P.E., at the James Watt Memorial Institute, 
Great Charles Street, Birmingham, at 7-00 p.m. 


WOLVERHAMPTON GRADUATE SECTION. A lec- 
ture on “‘ An Engineer’s Survey of the Impact Extrusion 
Process ’’ will be given by Mr. R. Hanes, M.A., G.I.Mech.E., 
at the County Technical College, Wednesbury, at 7-15 p.m. 


DUNDEE SECTION. A “Short Papers’ evening will 
be held at Mathers Hotel, Whitehall Crescent, Dundee, at 
7-15 p.m. 


LIVERPOOL SECTION. A Discussion on “ The Effec- 
tive Use of Materials ’’ will be held at the Exchange Hotel, 
Tithebarn Street, Liverpool, at 7-15 p.m. 


LUTON GRADUATE SECTION. A lecture on “ Plastics 
in Engineering’ will be given by Mr. Y. W. Rayden, 
accompanied by a sound colour film on “ Fabrication of 
Perspex,”’ in the Small Assembly Room, Town Hall, Luton, 
at 7-30 p.m. 


NORTH EASTERN SECTION. A lecture on “ Cast Iron 
as an Engineering Material ”’ will be given by Dr. H. T. 
Angus, in the Neville Hall Mining Institution, Westgate 
Road, Newcastle-on-Tyne, at 7-00 p.m. 


GLASGOW SECTION. A lecture on ‘‘ Modern Surface 
Coatings’ will be given by Mr. C. A. J. Taylor, M.Sc., 
A.R.I.C., at the Institution of Engineers and Shipbuilders, 
39 Elmbank Crescent, Glasgow, C.2, at 7-30 p.m. 


LEICESTER SECTION. A lecture on ‘“ Applying Air 
to Work Holding Fixtures,”’ illustrated by lantern slides and 
equipment under operation, will be given by Mr. Christopher 
Willcox, in Room 104, the Leicester College of Technology, 
The Newarke, Leicester, at 7-00 p.m. 


MANCHESTER GRADUATE SECTION. A lecture on 
‘Design for Welding” will be given by Mr. F. Koenigs- 
berger, A.M.I.P.E., in the Reynolds Hall, College of Tech- 
nology, Manchester, at 7-15 p.m. 


LONDON GRADUATE SECTION. A visit to the British 
Oxygen Co., Ltd., Angel Road, Upper Edmonton, London, 
N.18, commencing at 2-30 p.m. has been arranged. 
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December— cont. 


COVENTRY GRADUATE SECTION. A lecture on 
“Surface Finish and Its Measurement ”’ will be given in 
Room A.5, Coventry Technical College, The Butts, Coventry, 
at 7-15 p.m. 


EASTERN COUNTIES SECTION. A lecture on “ Metal- 
lurgy and Its Importance to Production Engineering ”’ will 
be given by Dr. A. R. E. Singer, at the Britannia Works, 
Colchester, at 7.30 p.m. 


NORTH EASTERN GRADUATE SECTION. A lecture 
on “ Calculations Involving Tolerances ’’ will be given by 
Mr. W. York, Grad.I.P.E., in the Neville Hall Mining 
Institution, Westgate Road, Newcastle-upon-Tyne, 1, at 
7-00 p.m. 


DERBY SUB-SECTION. A lecture on “‘ Induction Heat- 
ing ’’ will be given by Mr. W. S. G. Cosgrave, B.Sc., A.I.M.., 
at the School of Art, Green Lane, Derby, at 7-00 p.m. 


MANCHESTER SECTION. A lecture on ‘ Control of 
Overhead Cost”’’ will be given by Mr. T. G. Rose, 
M.1.Mech.E., M.I.P.E., F.1.1.A., at the College of Tech- 
nology, Sackville Street, Manchester, at 7.15 p.m. 


LUTON, BEDFORD AND DISTRICT SECTION. A 
lecture on “ Sheet Metal as a Substitute for Other Material ”’ 
will be given by Mr. J. A. Grainger, A.M.I.P.E., in the 
Small Assembly Room, Town Hall, Luton, at 7-00 p.m. 


EDINBURGH SECTION. A lecture on “‘ Scotland’s New 
Industries ’’ will be given by Mr. C. A. Oakley, B.Sc., Ed.B., 
at the North British Station Hotel, Edinburgh, at 7-30 p.m. 


January 
2nd YORKSHIRE SECTION. A lecture on ‘“‘ Modern Measur- 


ing and Inspection Equipment and Its Application ’’ will 
be given by Mr. E. Clarke, at the Hotel Metropole, King 
Street, Leeds, 1, at 7-00 p.m. 


NOTTINGHAM SECTION. A lecture on “ Noise and 
Vibration in Machinery ”’ to be illustrated by slides, will be 
given by Dr. W. A. Tuplin, D.Sc., M.I.Mech.E., at the 
Victoria Station Hotel, Milton Street, Nottingham, at 
7-00 p.m. 


614 














THE INSTITUTION OF PRODUCTION ENGINEERS 


January—cont. 


4th 


5th 


6th 


7th 


gth 


10th 


WOLVERHAMPTON SECTION. A lecture on “* Mech- 
anical Mishaps and Their Relation to Design and Work- 
manship ’’ will be given by Mr. G. E. Windeler, M.C.E., 
M.1.Mech.E., M.I.Mar.E., at the West Midland Gas Board 
Demonstration Room, Clarence Street, Wolverhampton, at 
7-00 p.m. 


GLASGOW SECTION. An Informal Discussion on 
‘“* Metal Cutting ’’ led by Mr. G. V. Stabler, will be held 
at the Institution of Engineers and Shipbuilders, 39 Elm- 
bank Crescent, Glasgow, C.2, at 8-00 p.m. 


WEST WALES SUB-SECTION. A lecture on “ The 
Production Engineer—His Education and Training” will 
be given by Mr. T. B. Worth, M.I.Mech.E., A.M.1.E.E., 
M.I.P.E., in the Civic Buildings, Swansea, at 7-30 p.m. 


YORKSHIRE GRADUATE SECTION. A visit has been 
arranged to the Yorkshire Copper Works Ltd., Stourton, 
Leeds, 10, commencing at 2-15 p.m. 


SHEFFIELD SECTION. A lecture on “ Education of a 
Production Engineer ’’ will be given by Dr. H. Schofield, 
C.B.E., M.I1.P.E., at the Royal Victoria Station Hotel, 
Sheffield, at 6-30 p.m. 


BIRMINGHAM GRADUATE SECTION. A lecture on 
**Production Management’s Responsibility for Productivity”’ 
will be given by Mr. B. H. Dyson, M.I.P.E., F.1.1.A., at the 
James Watt Memorial Institute, Great Charles Street, 
Birmingham, at 7-00 p.m. 


roth WOLVERHAMPTON GRADUATE SECTION. A lecture 


11th 


11th 


12th 


on “ Planning”’ will be given at the West Midland Gas 
Board Demonstration Room, Darlington Street, Wolver- 
hampton, at 7-15 p.m. 


PRESTON SECTION. A lecture on “ Payment by Re- 
sults *’ will be given by Mr. A. J. Charnock, M.I.P.E., at 
the Harris Institute, Corporation Street, Preston, at 7-15 p.m. 


WESTERN SECTION. A lecture on “ Incentives for 
Production ”’ will be given by Mr. C. L. Taylor, A.M.I.P.E., 
at the College, Swindon, at 7-30 p.m. 


HALIFAX GRADUATE SECTION. A lecture on “ Metal 
Spraying ”’ will be given by Mr. W. Wall, at the Halifax 
Municipal Technical College, Halifax, at 7-00 p.m. 
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January—cont. 


COVENTRY SECTION. A lecture on ‘“‘ Factory Adminis- 
tration from the Accountants’ Viewpoint ’’ will be given by 
Mr. E. A. Hyde, A.I.P.E., at the Greyfriars Rooms, The 
Geisha Cafe, Hertford Street, Coventry, at 7-00 p.m. 


EASTERN COUNTIES SECTION. A lecture on “ Indus- 
trial Applications of the Lost Wax Process ’’ will be given 
by Mr. A. Short, A.M.I.P.E., in the Lecture Hall, Electric 
House, Ipswich, at 7.30 p.m. 


DERBY SUB-SECTION. A lecture on “ Modern Milling 
Practice ’’ will be given by Mr. W. S. B. Kidd, at the School 
of Art, Green Lane, Derby, at 7-00 p.m. 


DUNDEE SECTION. A lecture on “ British Management 
at the Cross Roads ”’ will be given by Mr. Lewis C. Ord, at 
Mathers Hotel, Whitehall Crescent, Dundee, at 7-15 p.m. 


MANCHESTER GRADUATE SECTION. A lecture on 
“Recent Improvements in Production Methods ”’ will be 
given by the Section Chairman, Mr. R. Cleary, G.I.Mech.E., 
Grad.I.P.E., in the Reynolds Hall, College of Technology, 
Manchester, at 7-15 p.m. 


BIRMINGHAM SECTION. A lecture on “ The Nature 
and Economics of the Machine Tool Industry ”’ will be given 
by Messrs. W. V. Hodgson, M.I.P.E., and E. A. Hyde, 
A.I.P.E., at the James Watt Memorial Institute, Great 
Charles Street, Birmingham, 3, at 7-00 p.m. 


EDINBURGH SECTION. A lecture on “ Education for 
Management ”’ will be given by Lt.-Col. L. Urwick, O.B.E., 
M.C., M.A., C.I.Mech.E., M.I.P.E., F.1.1.A., at the North 
British Station Hotel, Edinburgh, at 7-30 p.m. This is a 
joint meeting with the East of Scotland Branch of the 
Institute of Personnel Management. 


LIVERPOOL SECTION. A lecture on “ Valid Incen- 
tives’’ will be given by Mr. E. C. Gordon England, F.R.Ae.S., 
M.I.P.E., F.1.1.A., at Radiant House, Bold Street, Liver- 
pool, at 7-15 p.m. 


LUTON GRADUATE SECTION. A lecture on “ Modern 
Adhesives ” will be given by Mr. T. C. Ford, Stud.I.P.E., 
in the Small Assembly Room, Town Hall, Luton, at 7-30 p.m. 


MANCHESTER SECTION. A lecture on “ Effective Use 
of Materials’ will be given by Mr. R. F. Archer, at the 
Mechanics’ Institute, Crewe, at 7-15 p.m. 
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January—cont. 


18th 


18th 


19th 


1gth 


20th 


2Ist 


23rd 


23rd 


25th 


25th 


NORTHERN IRELAND SECTION. A lecture on 
“Material Handling”’ will be given by Mr. Hartford M. King, 
at the Municipal College of Technology, Belfast, at 7-00 p.m. 


WESTERN SECTION. A lecture on “ Production and 
Inspection on Gears” will be given by Mr. J. Milwain, 
M.I1.P.E., M.I.E.1., at The Grand Hotel, Bristol, at 7-15 p.m. 


GLASGOW SECTION. A lecture on “ Apprentice Train- 
ing” will be given by Mr. C. A. Packer, A.M.I.Mech.E., 
at the Institution of Engineers and Shipbuilders, 38 Elmbank 
Crescent, Glasgow, C.2, at 7-30 p.m. 


LONDON SECTION. A lecture on “ The Relation Be- 
tween Technical Education, Training and Production ”’ will 
be given by Messrs. T. W. Price, M.I.P.E., A.I.1.A., and 
T. B. Worth, M.I.Mech.E., A.M.I.E.£., M.I.P.E., at the 
Royal Empire Society, Northumberland Avenue, London, 
W.C.2, at 7-00 p.m. 


NORTH EASTERN GRADUATE SECTION. An Address 
will be given by the President of the Senior Section, Mr. L. 
Walker, M.I.P.E., in the Neville Hall Mining Institution, 
Westgate Road, Newcastle-upon-Tyne, 1, at 7-00 p.m. 


YORKSHIRE GRADUATE SECTION. A lecture on 
** History and Developments of the Diesel Engine ’’ will be 
given by Mr. J. Whitaker, at the Great Northern Station 
Hotel, Leeds, 1, at 2-30 p.m. 


COVENTRY GRADUATE SECTION. A lecture on 
“* Die Casting *’ will be given by Mr. Robinson, in the Grey- 
friars Rooms, The Geisha Cafe, Hertford Street, Coventry, at 
7-15 p.m. 

HALIFAX SECTION. A lecture on “ Production Manage- 
ment Problems ”’ will be given by Mr. M. Seaman, M.Sc., 
M.I.Mech.E., A.M.I.E.E., M.I.P.E., at Whiteley’s Cafe, 
Westgate, Huddersfield, at 7-00 p.m. This is a joint meeting 
with the “ D.B.T.’’ Engineering Society. 


SHREWSBURY SUB-SECTION. A lecture on ‘‘ Modern 
Die Forging Practice ”’ will be given at the Walker Technical 
College, Oakengates, at 7-30 p.m. 


SOUTH WALES AND MONMOUTHSHIRE SECTION. 
A lecture on “ Starting a New Factory ”’ will be given by 
Mr. A. R. Northover, A.M.I.P.E., at the South Wales In- 
stitute of Engineers, Park Place, Cardiff, at 6-45 p.m. 
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INSTITUTION NOTES 


January—cont. 


LIVERPOOL SECTION. A Ladies’ Night will be held at 


Reece’s Restaurant, Parker Street, Liverpool. 


LONDON GRADUATE SECTION. A lecture on “ Fac- 
tors which Govern Productivity ’’ will be given by Mr. Ian 
Mikardo, M.P., at the Institution of Production Engineers, 
36 Portman Square, London, W.1, at 7.15 p.m. 


MANCHESTER SECTION. A lecture on “ Measurement 
of Productive Efficiency ”’ will be given by Mr. W. C. Puckey, 
M.I.P.E., F.I.1.A., at the College of Technology, Sackville 
Street, Manchester, at 7.15 p.m. 


NORTH EASTERN SECTION. A lecture on “‘ Protective 
Finishes ”’ will be given by Mr. A. Messenger, in the Neville 
Hall Mining Institution, Westgate Road, Newcastle-upon- 
Tyne, 1, at 7-00 p.m. 


LINCOLN SUB-SECTION. A lecture will be given by 
Mr. S. Richards at Ruston & Hornsby’s Canteen, Anchor 
Street Works, Lincoln, at 7-15 p.m. 


LUTON, BEDFORD AND DISTRICT SECTION. A 
lecture on “ Electronics in Industry ”’ will be given by Mr. 
J. S. Sargrove in the Small Assembly Room, Town Hall, 
Luton, at 7-00 p.m. 
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MEASUREMENT OF PRODUCTIVITY 
An Invitation to Members 


Many members will know that a Joint Committee of our 
Institution and the Institute of Cost and Works Accountants has 
been working on this problem for many months. They have now 
published an Interim Report which is reprinted in the following pages. 


It is believed that there are many small and medium firms in the 
country who have developed their own methods of measuring their 
productivity or productive efficiency. We consider that a more 
widespread application of first-class methods of measurement would 
be of considerable value, particularly amongst small and medium 
sized firms, and that this would do a great deal to increase national 
productivity. 


The Joint Committee are particularly anxious to get in touch with 
firms of this category who feel that they have one or more methods 
of measurement which are unusual. Will any member who feels 
that he can give us such information please get in touch with Head- 
quarters, so that the necessary introduction may be made. 


Any information the Joint Committee receive will naturally be 
treated in the strictest confidence, and there is no suggestion what- 
ever of publishing facts or figures relating to any particular firm’s 
activities. 


W. C. PUCKEY, 


Joint Chairman, Joint Committee on 
Measurement of Productivity. 















Composition of Joint Committee 


Mr. L. W. Rosson ) Joint 
Mr. WALTER C. Puckey/ Chairmen 


Mr. B. H. Dyson 

Mr. R. W. Dosson 

Mr. C. E. A. GRIFFIN, 0.B.E. 

Mr. Ian T. Morrow 

Mr. S. J. D. Bercer, m.c. (Director, I.C.W.A.) 


Major C. B. TuHorne, m.c. (Director and General 
Secretary, I.P.E.) 


The Committee is working in close association with the 
Anglo-American Council on Productivity, U.K. Section, 
through Mr. R. G. Hooker. 


WAPAP ADF MP APAP AL AP AP APOE? 


Note :—Copies of this Report are obtainable from the sole 
distributors, Messrs. Macdonald & Evans, 8, John Street, 
Bedford Row, London, W.C.1. Price 1/6. (1/7 post free.) 
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INTERIM REPORT ON 
MEASUREMENT OF PRODUCTIVITY 


On November 5th, 1948, a one-day Conference on the Measure- 
ment of Productivity was held in London. It was organised jointly 
by the Institution of Production Engineers and the Institute of 
Cost and Works Accountants, and attended at short notice by a large 
number of members of both organisations from widely separated 
areas. Discussion at the Conference was so enthusiastic that it 
quickly became obvious that the matter could not be allowed to 
rest without further action. The question of productivity was a 
matter of national importance, and it was clear that the professions 
represented by the two organisations were eminently qualified to 
make a contribution and were anxious to do so. 


As a direct result of this Conference, a Joint Committee of the 
two organisations was set up in January 1949, with the objects of 
(a) devising the best means of measuring comparative productivity, 
and (b) of applying these methods for the purpose of increasing 
productivity. 


Since that date much work has been done by the Joint Com- 
mittee. The Joint Committee report that their efforts have been 
concentrated in the first instance on research intoexisting techniques 
of measuring productivity. As in most research, some unexpected 
facts were revealed which should be of interest to industry as a 
whole. These were : 


(a) The lack of knowledge of machine utilisation in British 
industry. It is clear that machine utilisation is low, and 
that if this were improved it would make a significant 
contribution to increased productivity. 


(b) The lack of cost and statistical information available at 
supervisory level. Very often through poor presentation 
and lack of understanding, much of the existing informa- 
tion is ineffective. 


(c) The serious lack of agreed principle in the application of 
time study methods. Present time study standards suffer 
in most cases from serious deficiences for the purpose of 
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comparison hetween department: and firms. If uniformity 
were introduced into the methods of arriving at such 
standards, valuable data would be available. 


The Joint Committee are convinced that a common measure- 
ment of productivity should be a\ailable to management for the 
improvement of productivitv, and should, at the same time, be 
simple enough to be grasped and used by departmental foremen. 


The Committee fully realise that there is still a great deal of 
work to be done since the investigations undertaken so far have re- 
vealed many difficulties and complexities inherent in the problem 
of determining a standard of measurement. In attempting to codify 
the various aspects of the problem and to evolve some practical 
methods of solving it, however, the Joint Committee feel that they 
have at least covered some essential ground-work on which any 
future extension of their work will be based. 


The first task of the Committee was obviously 
to examine any work previously carried out on 
the measurement of comparative productivity, but it soon became 
clear that the field was practically virgin. Some economists— 
notably Laszlo Rostas and Colin Clark—had carried out comparative 
studies of productivity in different countries and in the same 
country at different periods, using national statistics of output, 
but these were of far too general a nature to be of value to manage- 
ment or to the man on the shop floor. They were, in particular, 
useless for comparing processes and operations within a single firm 
or between different firms. 


PREVIOUS WORK 


In the field of industry, many firms have their own standards of 
measuring their productivity, but these, whether a manufacturing 
price, a factory cost, or a standard cost, inevitably refer to a finished 
product, and cannot be used as a comparison of the efficiency of 
different departments responsible for only a part of the manufactur- 
ing process. Nor can they be used for inter-firm or inter-industry 
comparisons, since, for instance, an electric motor produced by firm 
A isa different product from an electric moter produced by firm B, 
The two firms may be manufacturing to meet wn entirely different 
market, and even where the two products are practically identical, 
the ratio of “‘ bought out ” to manufactured components may vary 
widely. Comparative assessment of productivity on the basis of 
product is thus impossible, but the possibility of comparing pro- 
ductivity on the basis of process remains. 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


Product may be defined as the item actually produced. It may 
be the industrial component from a machine shop, the finished 
drawing of a designer or a complete assembly such as a radio or a 
ship. Process may be defined as a specialised activity which may 
be used by companies making various products. The process of 
milling, for instance, is common to an automobile factory or a 
shipyard, to a toolroom or a machine shop. The process of internal 
transport is common to all factories and the process of typing to 
all offices. A variety’ of processes is almost always necessary to 
produce any product, and by switching attention from product 
to process a greater range of comparison becomes possible. Many 
processes are common to firms making totally different products, 
so that unlike factories can compare efficiencies. By the relation 
of the many processes necessary for the production of a particular 
product to a common standard, it may well be possible to arrive 
at some definite conclusion regarding the productivity of the firm 
as a whole, and eventually of the industry as a whole. (see Appendix A) 


This emphasis on processes rather than product is also more in 
line with the thinking of the departmental head or foreman. 
Indeed, one great advantage of process measurement is that 
standards of comparison can be set for use, not only by top manage- 
ment, but by all grades of supervisors, foremen and individual 
workers. 


Working on these lines, the Committee asked for 
PLANNING THE d obtained th pe f fi . t 
EXPERIMENT and obtaine e co-operation of four prominen 

companies in the London area in an experimental 
investigation into relative levels of productivity in a single process. 
A condition of the co-operation was that the firms should remain 
anonymous, but it may be said that they are among the leaders 
of their industries. Each firm has its own Production Engineering 
and Cost Accountants’ Department, and management techniques 
are well in advance of standard practice. 


Preliminary investigation showed that all four firms were already 
compiling statistical data with the aim of comparing their pro- 
ductivity over time, but that the methods employed varied so 
widely as to preclude the possibility of comparison without further 
data. A particular process common to all four firms was therefore 
chosen, and a departmental efficiency statement was prepared 
(see Appendix B) which would include all the data the Committee 
considered necessary to realise a common basis of comparison. The 
process chosen—the operation of a group of automatic lathes—was 
deliberately selected for its simplicity, but the Statement was 
elaborated to include data that might be necessary for more 


623 









































13 


17 
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complicated comparisons, since it was hoped to extend the work 
later to further processes where these details might be necessary. 


The Statement consists of two parts, headed Forecast and Actual, 
the Forecast section being filled in at the beginning of each period 
with budgeted or estimated figures, and the Actual being filled 
in at the end of the period with the corresponding figures obtained 
in practice. Each section is again divided into five sub-sections, 
covering Plant Utilisation, Running Efficiency, Cost, Cost Effi- 
ciency and Performance. 


The co-operating firms put this statement into use during July 
and August, 1949, in their Automatic Departments for a period 
of four weeks, the necessary figures being obtained as far as possible 
at supervisor’s level by the Production Department in collaboration 
with the Cost Accountant in each case. 


PLANT UTILISATION One obvious factor in productivity is the 

extent to which the capital equipment of a 
firm is actually used, and the first section of the statement aimed at 
obtaining comparative figures on this point. The first column 
showed the maximum hours which could be worked by the depart- 
ment, and was obtained by multiplying the number of machines 
by the number of hours in the working week. Some allowance 
must obviously be made for shut-down periods caused by routine 
operations such as setting, lubricating and general service, and 
firms were asked to give their estimates of the number of hours 
to be allowed for this purpose. 


The results were somewhat startling. The estimate of shut-down 
time, based on a percentage of capacity hours, varied widely, from 10 
to 20 per cent. These very considerable discrepancies suggested that, 
even in the simplest possible case, the firms experienced great 
difficulties in forecasting plant utilisation, and that any estimate 
might be subject to an error of as much as 10 per cent. 


The attainable capacity of the firm was obtained by deducting 
the relaxation allowance from the total capacity hours, and the 
normal productive hours calculated by making any further re- 
duction necessary for lack of orders, special operations, etc. Finally, 
the percentage utilisation of capacity was calculated by expressing 
normal productive hours as a percentage of capacity. 


As might be expected, the percentage utilisation of capacity 
showed very considerable variation both between firms and between 
consecutive weeks for the same firm. From the returns received, it 
was clear that, in general, plant utilisation was low; in one case it was 
as low as 69 per cent. The Joint Committee feel that this was one of 


624 


18 


2( 


-— DO ees 


18 


20 


THE INSTITUTION OF PRODUCTION ENGINEERS 


the most significant facts brought to light by the investigation. 
A study limited to machine utilisation throughout British industry 
should, they conclude, provide valuable information, for if machine 
utilisation of the less efficient firms were brought up to the level 
of the best, there would be a very considerable increase in pro- 
ductivity at very little extra cost. 


The calculation of activity in terms of hours 
COST AND ae 7. = 
cost Efficiency VOrked will give a measure of comparative 

productivity between two departments of an 
identical nature, but such identity rarely occurs. The output of any 
process depends both on labour and machinery and the ratio of 
investment in these two factors will vary from firm to firm. Com- 
parisons of crude output per man-hour or per man-year for a given 
process will be useless unless they can take into account the varia- 
tions in the degrees of mechanisation of the department concerned, 
but the only unit in which this can be done is that of money, 
i.e. in earnings of labour and depreciation and maintenance costs 
of machinery. It is here that the Cost Accountant makes his con- 
tribution, because he is able to translate all expenditure of resources 
into the common language of money. This, applied to the standard 
hours produced, will give a cost per standard hour, which, in time, 
could possibly be adjusted to a standard hour for the industry. 


The sub-sections dealing with cost and cost efficiency were con- 
cerned with an effort to discover a money cost per standard hour for 
the process that would eliminate factorsspecific to the firmand enable 
a direct comparison of productivity to be made between the firms. 
Unfortunately, the initial attempt did not provide sufficient data 
for even a tentative comparison to be made. 


No attempt was made beforehand to define what expenses should 
be included as costs in the process, as it was felt that practice would 
vary so widely that it was better to ask the firms to put in their 
own ideas on the cost, and co-ordinate their figures during the 
analysis of returns. 


The preliminary investigations showed that Cost Accountants 
might assist Management far more effectively if they were to pre- 
sent costing and statistical information in such a way that both 
management and supervisory staff could know the cost of running 
a process rather than the end cost of a product. The Accountants 
concerned had accepted it as a matter of duty that they ought to 
assist Management, but both Accountants and Management needed 
to study each other’s problems before the statistical information 
presented to Management was satisfactory. 
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After the completion of the departmental 
RESULTS OF ; P sept oma 
EXPERIMENTAL Survey C‘liciency statement, the Joint Committee in- 

vited representatives of the Production and 
Accounting Departments of each of the firms concerned to attend a 
meeting to discover : 


(a) Whether the statement was sufficiently simple to be under- 
stood at supervisory level, 


(6) Whether the same information could be obtained by any 
simpler means, and 


(c) Whether the companies concerned had found it of any 
practical value. 


It was agreed that the statement was not simple enough in its 
present form, but the firms concerned all felt that this sort of in- 
formation was necessary and had similar methods of obtaining it 
within their own organisation, though in some other form. One 
interesting result that emerged from the discussion was the fact that 


-each firm thought it had a special problem, whereas on examination, 


most of the individual difficulties were found to be common to all. 
The main advantage derived to date has been a psychological one, 
in that the survey proved, even to large and efficient firms, the 
need for a study of productivity in all its angles. 


One of the major difficulties encountered in the 
TIME STUDY . ; or . . “ 
INVESTIGATION experiment was the difficulty of assessing the “‘stan- 

dard hour’’, owing to the differences in methods of 
payment for labour between the firms. The Joint Committee 
consequently decided to set up a Time Study Sub-Group to in- 
vestigate Work Measurement and methods of Time Study in 
collaboration with five prominent firms. 


It was found that even with processes the standards set varied 
from piecework prices for a complete job to time standards for 
a single operation, these standards being arrived at from “ guess- 
timates ”’, past performances, calculations, time study observations, 
or element time recording. The Sub-Committee found that 
methods of setting standards were greatly influenced by the type 
of product manufactured. The heavy engineering industry lends 
itself more readily to rate fixing, whereas light engineering, with 
its short operational times and high degree of repetition, is more 
suited to time and motionstudy. Rate fixing, however, while in 
common use as a method of calculating payments due to 
labour, cannot be used for comparing efficiency and measuring 
productive effort, owing to the changes in the value of money 
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from time to time and the existence of differing national monetary 
units. Comparisons of this nature can only be carried out in 
terms of time, since time is an international standard and the unit 
of time—hour, minute or second—never varies over any period. 


The normal time taken to complete any pro- 
VARIATION IN ducti aa h ool 
TIME STUDY METHOps UCtion operation is not, however, an absolute 

standard since much depends on the worker 
undertaking the operation. In time study practice, the normal 
time allowed for the operation is built up of two parts, 


(a) the recorded time—i.e. the minutes and seconds recorded 
by stop watch observation (or, on occasion, synthetic times 
based on past study), and 


(6) the time study engineer’s assessment of the effective speed 
and effort put into the work by the particular operator 
under observation. 


The latter will of course vary, and the Sub-Group’s investigations 
suggested that these variations were considerable, both within the 
various firms observed and also between individual time study 
engineers. As a check, a time study engineer from each of the five 
selected firms studied three jobs under identical conditions, and 
the variation of their speed and effort rating was 12 per cent. (see 
Appendix C). Nor did the variation end here, since the basic time 
recorded by the time study engineer was so loaded with allowances 
that it was invariably useless for comparative measurement. These 
allowances varied with every individual firm to cover fatigue, re- 
laxation, personal needs, cleaning down, tea breaks and so on. 


The variation of allowed time for the same factor also varied 
widely, for example, fatigue allowance varied from 7 per cent. to 


20 per cent. of the recorded time on an identical job under identical 
conditions. (see Appendix D). 


WAGE POLICY An additional and even more serious problem en- 
ALLOWANCES countered was the allowance added to build up the 

time standard to an attractive wage-earning level. 
This wage policy allowance was variable within each firm and 
was sometimes not even officially acknowledged as such, but 
was introduced to the time study rate as a “ padding” to 
the time study engineer’s speed and effort assessment or to any 
of the other ancillary. allowances mentioned. In fact, in the 
majority of firms, time study rates are not used as a standard of 
measurement but as a method of bolstering up a basicj hourly 
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wage to an attractive wage level, under the title of an incentive 
scheme. If therefore industry requires a standard of measurement 
of productivity, each firm would have to state clearly its basic 
rate plus its additions for wage policy, or, alternatively, would have 
to accept an index whereby its time study rates would be brought 
to a common denominator. 


The Time Study Sub-Group, therefore, suggests that 


(a) Factory costs or piecework processes are not satisfactory as a 
standard of measurement of comparative productivity between 
factories. 


(6) Time study standards are the most suitable starting point for 
comparing productivity, since time is an _ internationally 
recognised standard. 


(c) It is believed, however, that few firms now use comparable 
time study methods or standards and the great majority of 
time study rates are inconsistent, both in the time allowance 
for each factor and the content of allowances for extraneous 
factors. 


(d) In the main, firms do not compute or use their time study rates 
as a standard of measurement, but as a means of presenting an 
attractive wage level, and if time study rates are to be used to 
compare productivity, firms must either revise their present 
wage level rates, or show their basic rate plus their addition 
for wage policy. 


(e) A research programme is necessary to define recommended 
standard allowances, a task which might well be undertaken 
by some such body as the British Standards Institution. 


(f) A unified system of training for time study engineers, sponsored 
by the Ministry of Education, and a uniform terminology for 
time study engineers, are essential. 


Finally, the Joint Committee wish to record 
their great appreciation of the co-operation 
and assistance rendered by the collaborating firms during their pre- 
liminary investigations. Such co-operation will be invaluable in 
the future, when the Committee propose to follow up the promising 
lines of research suggested by these initial explorations, and to ex- 
tend the scope of their investigations over a wider field. 
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APPENDIX C. 


NORMAL TIME. 


Varying Speed and Effort Rating Allowances given by Time Study 
Engineers from 5 different firms while studying identical jobs. 
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APPENDIX D. 


TIME ALLOWED FOR OPERATION. 


Varying Allowances given by Time Study Engineers from five 
different firms on Normal Time. Owing to varying Wage Policies 
of firms these allowances are approximate only. 
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SHEET METAL AS A SUBSTITUTE 
FOR OTHER MATERIALS 
By J. A. GRAINGER, A.M.I.Mech.E., A.M.I.P.E. * 


To be presented to the Luton, Bedford and District Section 
of the Institution, on December 20th, 1949. 


One of the most revolutionary of modern machine tools is the 
power press and since its invention many developments and im- 
provements in design have taken place in the endeavour to make it 
as universal a tool as possible, and to extend the use of presses to 
the manufacture of as many types of article as can be designed for 
manufacture from sheet metal. 

Presswork is a comparatively new or modern process, which was 
primarily introduced for the working of sheet metal—mainly in 
the cold state. Hot working of metal is hardly ever encountered 
in the normal type of high production press shop—for it is not until 
the metal becomes of the thickness of 4 in. or so that hot working 
becomes necessary. That is to say, hot working is very uncommon 
on sheet metal, but is quite normal practice on “ plate.’’ Thus the 
use of hot working is more or less the prerogative of the heavy 
industries such as shipbuilding, boiler making and similar types of 
work such as parts for rolling stock. 


RAPID ADVANCES The advances made in the technique of pressing 
IN TECHNIQUE sheet metal in the more recent years have been 

very great indeed, and undoubtedly the pioneers 
and inventors of power presses had no idea of the rapid strides that 
would be made, nor the variety of uses to which press work would 
eventually be put. To them the limits of accuracy demanded, and 
maintained, at the present time would also have probably appeared 
to be impossibilities. 

Production rates obtained by modern machines and tooling are of 
such proportions as to bear no comparison with those generally 
accepted in the not so very distant past. 

Presswork and the use of sheet metal as known to us can be said 
to be a comparatively new process, the use of the latter having in- 
creased as the efficiency of the former has improved. The possi- 
bilities before this new method of altering the form of sheet metal 
soon became apparent and the use of both presses and sheet metal has 


* Superintendent, Sheet Metal Division A.C., Sphinx Spark Plug Co., Division of 
General Motors Ltd. 


The Institution of Production Engineers does not accept responsibility for any statements made or opinions 
expressed in any papers published in the Journal of the Institution. 




















THE INSTITUTION OF PRODUCTION ENGINEERS 
other fields of application such as hot and cold coining, extruding, 
forging, moulding, forming, assembling, broaching, deep drawing, 
etc., so has sheet metal extended its field of application. Many 
products are now being made from sheet metal which were origin- 
ally manufactured from other materials, or by other methods. One 
of the greatest single factors having a marked influence on the 
development or extension of the use of sheet metal is, of course, the 
advent of the automobile. Since the invention of the motor car, the 
use of presses and presswork has increased rapidly, both in this 
industry and in other directions such as the production of domestic 
holloware, office furniture, etc. Considering the extensive applica- 
tion of presswork at the present time, and its even greater applica- 
tion in the future, one is tempted to wonder how industry would 
fare under existing industrial conditions and production require- 
ments if the art of cold pressing of metals was unknown. 

From the foregoing it is fairly obvious that the two items, presses 
and sheet metal, go hand in hand and together they are used for 
the rapid, accurate and economical production of many articles, at 
very high rates of production, which would otherwise have to be 
made by other methods at greater cost. 


CASTING Perhaps the two methods of production which 
AND FoRGING Ve offered the greatest opportunities to the sheet 

metal and press technician are those of casting 
and forging. Apart from the fact that the articles produced under 
the press are cheaper, in most instances, there is the fact that sales 
value is in almost every case increased, as the appearance of the 
article is much more pleasing. 

Sometimes an article has to be made from sheet metal as a sub- 
stitute for other materials or methods for none of the reasons given 
above. For instance, during the war many articles were made 
from sheet metal, sheet steel in particular, as the usual material was 
in short supply due to the fact that it had to be diverted to more 
urgent use, or that it was imported and enemy action on the high 
seas kept it in short supply. Other reasons for the use of sheet 
metal instead of other materials are :— 


(1) The question of weight, which can be kept low by use of a 
suitable gauge of material ; 


(2) Strength, as very often the article can be made both lighter 
and stronger by incorporating suitable flanges or ribs in the 
design ; 


(3) For functional reasons, such as the freedom from porosity 
in a drawn article, porosity being an ever present danger 
in a cast article. 
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Whereas it was the practice a few years ago first to think of cast- 
ing or forging when designing a new product it is now the practice 
first to think of pressing from sheet metal, with casting or forging 
coming in as a poor second choice. This is possibly due to the fact 
that, apart from the factors mentioned earlier, most factories 
possess a press shop of their own, whereas the number of factories 
that include a foundry among their departments is very much 
smaller. Likewise, the number of contract press shops at the dis- 
posal of those firms in search of outside aid is much greater than the 
number of either iron or non-ferrous foundries, including die-cast 
foundries. 


SHEET METAL When considering the use of sheet metal in place 
ials, there are many aspects to be 

as A supstitute ©! Other materials, ay 5 
considered ; not only the aesthetic aspect, nor 
the question of production economies alone will be the deciding 
factor or factors. It is quite probable, and even possible, that the 
question of strength will enter largely into the picture at some time 
during deliberations. In a considerable number of cases too, it will 
probably be found that no difference, or at least only a very small 
difference, in cost will be shown when the comparative methods of 
manufacture are considered and estimated. It may even be that 
the figures in a small number of cases show up unfavourably for 
the sheet metal product. When this condition does arise, it may not 
be quite such a bad thing as it appears on first sight. Even though 
an adverse picture is presented in the first instance, further investi- 
gation may prove in fact that the reverse is the actual case. This 
state of affairs can arise and, in fact, has actually arisen, in the 
experience of the author, due to a high and unexposed scrap content 
due to the original method of manufacture. It may even expose 
this latter condition when there is a saving shown in the first instance. 

One item which may be cited as an instance of this is in the pro- 
duction of domestic holloware. When the electric cooker became 
very popular with housewives, the use of properly designed hot 
plate utensils increased rapidly. As everyone knows, this type of 
cooking utensil is designed with a thin wall of, say about 10 gauge 
thickness, while the bottom is much thicker, usually about # in. 
This, of course, is done so that the bottom will not distort under 
the repeated application of heat and will, in consequence, retain its 
efficiency for the whole of its useful life, due to a close all over surface 
contact with the hot plate to ensure quick heat transference to the 
contents of the utensil. 

As aluminium and a number of its alloys were already popular 
for the manufacture of saucepans, kettles and such like articles, by 
this time it was very natural that those materials should be chosen 
for the new type of cooking utensil demanded, particularly as they 
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were extremely good conductors of heat. In the first instance, it 
was assumed that the alloy that must be used would need to be one 
of the harder of the range to withstand hard usage and hard knocks. 
It was usual, therefore, to use one of the aluminium-silicon alloys, 
such as “‘ Y” alloy. The method chosen for the manufacture of the 
articles was casting by the gravity die cast process. This was, in 
fact, the only way satisfactorily to produce articles from this 
material. In production, however, it was found that excessive 
scrap resulted, owing to the incidence of innumerable minute pin- 
holes or blowholes in the thick bottom, and also where the runners 
and risers were sawn off. These pinholes, however, did not 
become visible until after the base of the article had been disc 
ground, and even then all holes were not exposed, and a laborious 
and slow inspection had to be carried out with a small sharp-pointed 
instrument similar to a scriber, in order to find by physical means 
those holes which were covered by a very thin film of metal. 

To produce a saucepan or a frypan by the gravity die-casting 
process was, as will be seen, a rather lengthy, slow and fairly costly 
process. The actual operations involved in making one of these 
products by this method were :— 


(1) Cast 

2) Saw off runners and risers 

) Fettle 

) Disc grind bottom face 

) Visually inspect for pinholes 

) Grind outside face 

) Scratch brush all over, inside and out 

) Physically inspect for pinholes beneath surface 


In addition to these, there were the operations necessary for 
making ready for casting ; these were :— 


(a) Heat up casting dies to casting temperature in gas fired 
muffle furnace 


(b) Coat die cavity with die coating 

(c) Connect water cooling pipes to trunnion base 
(d) Assemble die members and cores 

(e) Obtain molten charge from bale-out furnace 


Of these, (a) and (c) would possibly need to be performed at the 
eginning of each shift only, according to the speed at which the 
operator worked so as to retain the heat in the die ; (b) would need 
to be performed about three or four times per shift, and (d) and (e) 
would have to be carried out for each and every product cast. It 
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will at once be seen, therefore, that an extremely fast operator 
would, at the best, produce only two or three hundred castings in an 
eight-hour day, of which perhaps only 75 per cent. were good. 

Under these conditions, can it be wondered that some other means 
of producing the same article was sought ? The aim in this search 
was to find a method by which an article of at least as good per- 
formance in service would be produced more quickly, of better 
quality (from the reject point of view) and of as pleasing an appear- 
ance, at the same or less cost to the purchaser. It needed but 
little consideration before the production of this particular type of 
article from thick sheet aluminium was seen to offer very grect 
possibilities. This is now more or less the standard method in use 
in the holloware industry for hot plate utensils, although a certain 
amount of cast work still takes place. This, however, is usually 
confined to such articles as kettles which are produced by one of 
two methods, either (a) casting in a sand mould or (b) casting in a 
gravity casting die using sand cores. 


To return to the pressing technique. The opera- 


TECHNIQUE tions required here are :— 


OF PRESSING , 
(1) Draw and iron 


2) Reduce and iron wall 

) Trim top edge 

) Dise grind or coin bottom 
) Polish 


No mention is made of cutting the blank from thick sheet as it is 
very often the practice to purchase the round blanks already cut 
direct from the aluminium rollers. 

The first two operations may in some cases be insufficient to 
produce an article of sufficient height of wall or of thin enough 
section. In such cases it may be necessary to institute a further 
reducing and ironing operation. However, as production from 
these operations would be in the region of 300 per hour, the pro- 
duction is still at the rate of 100 articles per hour as compared with 
the casting process. The resultant article too has as good an 
appearance and will give as good service in use. 

The bulk of the work in the production from thick sheet is done 
during the press operations. The actual inside diameter of the 
saucepan is obtained during the first drawing operation, the subse- 
quent press operation being ironing operations for the purpose of 
thinning down the walls and increasing the height. This is done by 
the use of stepped dies which make several reductions at one pass 
through the die. 

To give a further example of a product in which an aluminium 
alloy casting was replaced by a steel pressing, let us take the case 


é; 
(3 
(4 
(5 


638 














THE INSTITUTION OF PROLUCTION ENGINEERS 


of the bracket shown in Fig. 1. When this particular product was 
first produced, it was to the design and specification of the customer, 
the material being specified as aluminium-silicon “ Y”’ alloy. 
This particular product had to withstand fairly severe and arduous 
service, being the bracket for attaching a well-known child’s side- 
car to tandem pedal-cycles. 





Fic. 1. Bracket produced from 10 S.W.G. mild steel sheet to supersede the original, 
which was cast in aluminium-silicon alloy and which failed in service. 


After several hundreds of the cast frames had been manufactured 
and put into service, disturbing reports were received regarding 
fatigue failure and concern was felt lest more serious results might 
ensue. The bracket was therefore taken out of production and the 
customer put out enquiries for a pressed steel frame, the stipulation 
being made that the successful contractor should design the product, 
which need not be of the same shape as the casting, always providing 
that the main attachment points were dimensionally and position- 
ally reproduced. The product shown was the result of many hours 
of intensive deliberation and calculation of stresses and bending 
moments. As the casting alloy was one of the harder and more 
brittle range, it was a feature of the original design of casting to 
have a fairly generous “ L ”’ section with reinforcing ribs at suitable 
points. The pressed substitute was from 10 S.W.G. mild steel of 
deep stamping quality. Weight for weight, therefore, there was 
very little difference in the two products. The steel pressed pro- 
duct, however, when prototypes were put on test, proved entirely 
satisfactory and more than adequate for the arduous service which 
it was called upon to undergo. 
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Not only was the bracket itself made as a pressing, but the caps 
for the bearings, the bearing liners and the eyebolt retainers 
were made from sheet metal. The bearing caps and eyebolt 
retainers were made from the scrap surround and the piercings 
from the manufacture of the bracket itself, whilst the bearing liners 
were produced from 70/30 brass sheet in the fully annealed con- 
dition. A comparison of the operating sequence for the alternative 
methods of production will probably be of interest in the case of 
this product also. For the cast product we have :— 


For bracket :— 


(1) Cast 

(2) Saw off runners and risers 
(3) Fettle 

(4) Inspect for porosity 

(5) Mill slots for cap hinge 
(6) Drill hinge pinholes 

(7) Ream hinge pinholes 

(8) Drill eyebolt holes 


For bearing caps : 2 off for each assembly :— 


Cast 


) 
(2) Saw off runners and risers 
(3) Fettle 
(4) Mill checks of hinge lug 
(5) Drill hinge pinhole 


(6) Ream hinge pinhole 

Final operations consisted of fitting and assembling the bearing 
caps and hinge pins and then boring the two bearing journals to 
ensure lineability. 

In addition to the above, there were also the operations pre- 
viously mentioned as being necessary for making ready for casting. 
The rate of casting in this instance would be somewhat higher than 
in the former case, say up to 500 per 8-hour day. The operations 
of milling, drilling, reaming, and boring were all comparatively slow. 


How did the sheet metal pressed product compare 
PRESSINGS 7 
AND CASTINGS with the cast product ? Let us analyse the operations 

that were necessary to produce by this method. In 
this case we have the following :— 


For the bracket :— 
(1) Emboss strengthening ribs 
(2) Blank 
(3) Pierce lightening holes, fixing slots and centre hole 


640 





























THE INSTITUTION OF PRODUCTION ENGINEERS 


(4) Raise 
(5) Flange edges, holes and raise hinge lugs 
(6) Pierce hinge pinholes 
(7) Pierce eyebolt holes 
For the caps :— 
(1) Blank and pierce from scrap 
(2) Raise and emboss 


For the eyebolt retainers :— 
(1) Blank and pierce from scrap 
(2) Raise 


For the liners :— 
(1) Crop and pierce 
(2) Raise 


The final operations consisted of assembling the eyebolts and 
retainers and riveting ; assembling and riveting bearing liners ; 
assembling bearing caps and hinge pins. 

The total number of operations by each method, therefore, was 
as follows :—For the cast product, 25 excluding the making ready 
for casting procedure. For the pressed product 25 again, but in the 
latter cas2 there were no making up operations necessary, although 
these would be partially counterbalanced by the necessary tool- 
setting. Production, however, by the latter method was much 
greater as it was possible to produce from the slow<st press operation 
at the rate of approximately 200 per hour. 

In the case of this product it will at once be seen that not only 
was the result a better product from the point of view of functional 
properties, but it was rather more pleasing in appearance on account 
of the more generous curvature and the more flowing lines of the 
contour. Finally, and perhaps almost as important as the safety 
aspect, was the fact that the rate of production was greatly increased 
and the price to the consumer was reduced. 

These two items, then, are examples of two of the stated reasons 
for substituting sheet metal for other metals or methods of produc- 
tion, viz., reduction of scrap with increased production and secondly 
for functional reasons, incorporating safety as one aspect of function. 
A further reason was mentioned, viz., the absence of the original 
material from which the article was intended to be manufactured. 
To continue the procedure of illustrating the point with actual 
quoted examples, let us consider in this case the production of a 
petrol tank filler cap which was produced in large quantities before 
the war (and at the present time) by the pressure die casting process, 
using zinc base die cast alloy as the material. 
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During the war many thousands of these filler caps were required 
for use on Army vehicles, but the material from which they were 
produced was both in short supply and in demand for more impor- 
tant applications in the armaments programme. It was imperative, 
therefore, that some other method of manufacture should be found 
in order to conserve stocks of valuable zinc-base alloy. Again the 
choice fell on fabrication from sheet metal, and again the material 
chosen was sheet steel, mild steel of deep drawing quality in two 
gauges, 18 gauge for the cam ring and 20 gauge for the cap proper. 
The cast and pressed products are shown sidc by side in Fig. 2. To 
produce this particular item from sheet metal was one of those 
instances where the result was to increase the cost. In the national 
emergency, however, this was of secondary importance, although 
obviously it was necessary to keep production costs as low as 
possible. Naturally, as soon as possible after the cessation of hos- 
tilities, when the original material became in more free supply, the 
substitute method and material were discontinued and production 
reverted to the original method. 





Fic. 2. A petrol tank filler cap produced by fabrication from mild steel sheet in 
order to conserve die cast alloy. The pressed article (ribbed) and the 
original cast one are shown side by side. 


It must not be assumed, however, that either 
gravity die casting or pressure die casting are the 
only two casting methods for which substitutes 
are sought. In fact, it is fairly true to say that if quantities are 
extremely large, pressure die casting will always prove to be cheaper 
than pressing from sheet metal, all other things being equal. There 
is one method of casting, however, over which the pressed metal 
method will always show a very great saving should the product be 
capable of production by that means, and that is sand casting. 


ECONOMICAL 
CONSIDERATIONS 
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It will be noted that the statement is made “ should the product 
be capable of production by that means.’’ This must always be 
borne in mind, for there are certain articles which by virtue of their 
shape or complexity will only be capable of production by the pro- 
cess of casting. It is here that one often hears the remark that the 
product could be made of sheet metal by fabricating from several 
pressings spot-welded together. This may be so, but the question 
arises, ‘‘ Is it an economical proposition ? *’ To produce two, three 
or more parts by pressing entails the provision of a fairly large num- 
ber of press tools which can in themselves be a fairly costly item. 
Then again the assembly of the several pressings may entail the use 
of locating fixtures for welding which could slow the job down so 
that the fabricated article in the end may prove to be not worth while. 

On the other hand, should the product, as a casting, require a 
number of machining operations in order to maintain dimensional 
accuracy, or to provide location faces for use in the finished manu- 
factured article, then it may well prove that the fabricated product 
would show a reasonable saving and prove the better method. 
This may be so, for pressings are capable of production to quite 
close limits which in all probability would render machining totally 
unnecessary. 


USE OF The point was made regarding the probable use 
LOCATING JIGS of locating jigs for welding. This is a point which 
is often overlooked when designing pressings that 
have to be assembled together. Too often the product designer 
thinks only of the ultimate function of his brain child, and totally 
forgets, or ignores, the production people on the shop floor who are 
responsible in the end for quality and production costs. If it is at 
all possible, and it is surprising in how few cases it is not, the parts 
should be designed in such a way as to be self-locating and so dispense 
with any external appliance at all. A little consideration will 
reveal the reason for this: the actual time taken up by the spot- 
welding is extremely small, in fact it may well be that each spot 
only takes between 4 to 7 cycles, that is to say from 4/50 to 7/50 of a 
second. Should two pieces require, say, 6 spot-welds to fasten 
them securely, the actual welding time is then only } of a second at 
the longest weld cycle ; if we allow } a second to move from spot 
to spot, we have another 3 seconds or a total of 3? seconds—say 
4 seconds. Should it be necessary to use a locating jig, it will be 
unusual if the operator is able to assemble the parts with it, ready 
for welding, in under 6 seconds, which is one and a half times as 
long as the operating time. 
It is fairly obvious then that if the parts are self-locating, the 
greater part of this 6 seconds will be saved and production increased 
accordingly. This saving of a few seconds in time may mean all 
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the difference between producing the job as an economical pressed 
article or an uneconomical one, if very large quantities are involved. 

There are several ways in which pressings may be made self- 
locating for asembly ; a small depression into which the mating 
piece will fit—a notch that will engage with an extension, or a half- 
sheared dowel fitting a hole ; all of these are fairly simple and 
common methods and in one form or another are capable of being 
incorporated in many fabricated products which are being designed 
to replace a complex sand casting. Some examples of articles which 
for many years have been produced as sand castings (mainly in 
cast iron) but which are now being produced as mild steel pressings 
are—electrical fittings, including decorative fittings and also junc- 
tion boxes, elbows, switch boxes, etc., lavatory cisterns and even 
domestic slipper baths. 


OTHER USES What methods other than casting can be re- 
FOR SHEET METAL P/aced by the use of sheet metal? One other 

at least comes to mind at once and that, of 
course, is forging, by the drop stamp, as distinct from hand forging, 
the latter, of course, being used mainly for the manufacture of 
articles of fairly large size that are needed in either one off numbers, 
or if more than one off, only in very small quantities for very special 
applications. Naturally in this case there is no question of even 
considering using sheet metal pressings, for tool costs alone would be 
too prohibitive and so rule out fabrication. For large quantity 
production, however, on suitable selected items, the possibility of 
using a pressing in place of a forging, will pay for investigation. 
This is particularly so should there be any considerable amount of 
breaking down work preparatory to the actual operation of forging. 
Likewise, as with castings, the climination or avoidance of sub- 
sequent machining operations will enter largely into the con- 
siderations of production economics. There are cleaning and 
finishing operations to be performed with forgings just as there are 


t= 


Fic. 4. A shackle for a weighing machine, produced as a pressing to replace the 
original forged product shown in Fig. 4. 
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with sand or die castings. The operation after the forging leaves 
the drop stamp is that of flash clipping, which is carried out under 
a power press built on very robust lines for this type of work. 

A shackle made as a pressing to replace (or supersede) a forged 
one is shown in Fig. 3. Here again a brief comparison of the two 
methods may be of interest. The pressed component as shown is 
not quite complete, there being a further operation needed ; this 
operation being the piercing of holes in the legs, near to the bent-in 
ends, to receive retaining pins for a steeling which had to be fitted 
subsequently. The material used for this product was mild stcel 
# in. thick. The operation scquence to produce was as follows :— 


Blank and pierce in combination tool 
Bend 

end end of leg 
Pierce ends of legs 


(This latter piercing was carried out as a separate operation in 
order to maintain accuracy and lineability.) 


To make the product complete and ready for use it was car- 
burised and hardened (penctration being about 4 in.) and a 
hardened steeling, or knife edge, fitted at the open end. Therefore, 
we must add these additional operations for the purpose of our 
comparison :— 

Cut off steeling from section rolled bar 
Drill 2 holes (two-spindle drilling machinc) 
Mill knife edge 


Harden (shackles and knife edge steelings were carburiscd and 
hardened in pans) 

Grind knife edge 

Polish “ Vee ”’ of shackle 

Assemble 
This, therefore, gives a total of 11 operations to complete a shackle 
assembly when fabricated from sheet steel. The result was a pleas- 
ing appearance combined with light weight and equal efficiency 
with the forged article. 

The forged shackle which the pressing re placed is shown in Fig. 4. 
As the centre of this forging is open, it was necessary to prepare a 
blank ready for the drop forging operation. This preparatory 
work was carried out under the power press in two operations, 
which consisted of passing the strip of mild steel (3 in. thick by about 
6 in. wide) through a pair of piercing tools to pierce out a rectangu- 
lar hole slightly smaller in dimensions than the hole in the finished 
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forging, and then passing through a pair of blanking tools to blank 
out a shape roughly the same as the finished forging plus an allow- 
ance all round for sizing in the drop forging operation. 

After the drop forging, the usual operation of flash trimming had 
to be carried out, after which the forging was passed to the machine 
shop for the machining operations. These consisted of drilling the 
two chip clearance holes in the 
bottom corners, broaching the 
inside, broaching the knife edges 
(two operations) and drilling the 
ig in. diameter hole in the 
bottom. 

From the machine shop the 
product was passed to the heat 
treatment department to be 
carburised and hardened, after 
which it was returned to the 
machine shop where the knife 
edges were ground and the scale 
was removed from the inside 
broached faces. 

As with the pressed article, a FACES MARKED *X’ ARE BROACHED 
steeling had to be fitted, but in Fic. 4. 
this case it was a “Vee” steel- ‘The forged shackle which was replaced 
ing, in which a knife edge had by the pressing in Fig. 3. 
to pivot, and was fitted in the 
internal broached surfaces. This steeling was made from section 
rolled bar as before and its production entailed operations almost 
identical with the previous one, the only difference being that there 
was only one drilled hole which had subsequently to be tapped 
before hardening. 

We are in a position now to sum up the operations required to 
produce the shackle by the forged method. To take the forging 
first, we have :— 











CSQA AAA 





Pierce 
Blank 
Forge 
Flash clip 
Drill two chip clearance holes 
Broach inside faces (one pass 
Broach one side of two knife edges 
Broach other side of two knife edges 
Drill one % in. hole 
Carburise and harden 
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Remove scale from inside faces (to ensure correct location) 
Grind knife edges (one operation using swivel fixture) 
To produce the steeling we have the following operations :— 
Cut off from section rolled bar 
Broach “‘ Vee ”’ seating for knife edge 
Drill tapping hole 
Tap ? in. Whit 
Harden 
Grind “ Vee ”’ 
Assemble with forged shackle 


Thus we have a total of 19 operations to produce a complete 
shackle assembly by this method, as compared with the 11 required 
to produce the substitute from sheet steel. 


One important point to bear in mind in a case of this 
UPKEEP 2 : : 

kind is the comparative cost of upkeep of tools by each 
OF TOOLS é ‘ ae 

method. Much higher production can be obtained 
from presses and press tools than from drop stamps and dies, and 
the quantities that can be produced between reconditioning bears 
but little relationship to the comparative time and cost of recon- 
ditioning the tools for the two methods. With press tools all that 
will probably be required is a regrind of cutting edges and a 
repolish of bend radii, but with drop stamping dies, the whole form 
wili quite probably need to be resunk after only a few hundred 
forgings have been produced. 





Fic. 5. Examples of parts produced as pressings to replace the more costly ones 
produced as forgings. 


There are other examples of pressings which replaced forgings 
(Fig. 5) but a detailed comparison will not be entered into as the 
example just quoted will be sufficient to illustrate the comparative 
costs of the two methods. Similarly, the article shown in Fig. 6 
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SHEET METAL AS A SUBSTITUTE FOR OTHER MATERIALS 





Fic. 6. 


A rocker beam produced from strip mild steel in two 
press operations. This article replaced a similar one 
which was an iron casting with several subsequent 
machining operations. 


will not be discussed in detail, but it is an intercsting example of 
a pressing replacing a product which was previously produced as 
an iron casting with several subsequent accurate machining 
operations. As the article, as illustrated, was produced in two press 
operations only, the advantage of this method of production will 
be quickly realised, particularly if one remembers the comparative 
speeds and costs of press operations and casting, combined with 
such machining operations as milling or broaching. 

One could continue almost indefinitely, quoting examples from 
actual experience where pressed articles from sheet metal have 
replaced articles produced by more expensive and slower methods. 


It was stated at the commencement of this paper 
that one of the greatest single factors that has 
furthered the use of sheet metal in place of other 


SUBSTITUTION 
OF MATERIAL 


affords us many examples of the substitution of materials, the most 
obvious of course being in the bodywork of the said motor car. 
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materials, is probably the advent of the motor car. This itself 
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‘The early motor cars, as most of us remember, had the bodywork 
constructed of wood, and required many long hours of patient work 
on the part of skilful bodybuilders. When completed by the coach- 
builder, the body in many instances was then passed over to the 
coach finishers for either painting or, very often, French polishing. 
The result was a most ornate affair which had but a limited life. 
Indeed it is very doubtful if timber bodies, as constructed in the 
early days, would be of very great use with modern speeds. Some 
timber bodies are being constructed at the present time, but mainly 
for shooting brakes or Utility vans, and even these are being 
gradually displaced by sheet metal bodies, in some cases painted 
and grained to represent timber. 

Apart from the obvious problems of design that were present in 
the transition from the one material to the other, problems of 
contours, and those allied to them, to enable sheet metal to be 
formed into a suitable and acceptable shape, other difficulties also 
presented themselves. These problems were possibly unexpected to 
the early design engineers and were for a time a source of trouble and 
concern. Probably one of the most important which had to be over- 
come was that of “drumming”’ or resonance due to vibration being 
transmitted to the sheet steel bodywork. This particular trouble 
seems to have become more acute when sheet metal, for car bodies, 
ceased to be shaped by sheet metal workers and tinsmiths, and 
was drawn to shape in the large power presses now in common use 
for this class of work. This was probably due to the residual stresses 
left in the steel owing to its being strained beyond its elastic limit 
in order to obtain the required shape without elastic recovery. 

‘Then again, the fact that there was substitution of sheet steel for 
timber led to other problems arising. As the technique of fabrica- 
tion progressed from the old time hand sheet metal working to the 
present day highly developed press forming operations, it was 
found that the quality of material, required to withstand deforma- 
tion, had to be improved as the techniques became more exacting. 
In consequence, the steel mill technicians had of necessity to 
improve their product. This, of course, has led to a vicious circle 
of events ; first the bodymaker evolves a technique which demands 
a better quality material, which the sheet metal roller then supplies. 
The press shop technician and tool designer immediately find that 
they can improve their methods and processes by use of the new 
quality material, until they again require an improvement in 
quality. The poor metallurgist again has to burn the proverbial 
midnight oil with a wet towel round his head until he has again 
satisfied the press shop demands, and so ad infinitum. 

In this same field of substitution—sheet metal for timber— 
mention may also be made of refrigerator cabinets, where sheet 
steel is almost universally used at the present time. 
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SHEET METAL AS A SUBSTITUTE FOR OTHER MATERIALS 
The introduction of sheet metal for such products 
as those already mentioned has been the means of 
opening up for the public a field of beauty in 
finish that was impossible with the original materials. With metal 
as the material of construction, it is possible to use a wide variety 
of industrial finishes ranging from vitreous enamel, down through 
the stove enamels to the cellulose finishes, each of these in its own 
sphere being available in a range of colours that is remarkable in 
its extent. Apart from the paint and enamel finishes there are, of 
course, the electro-deposited finishes which cannot be applied to 
the original non-metallic materials of construction. These finishes 
also have a very wide range and at the present day cover a field 
from the plain nickel and chrome plated finish on steel and non- 
ferrous metals to the anodised and dyed colour finishes on the 
aluminium alloy range of materials. 

This latter range of alloys has also played its part in displacing 
other materials from constructional work where they were at one 
time pre-eminent. This is particularly so in architectural work, 
particularly where shop fitting and fashion salons are concerned. 
Whereas effects were once obtained by a skilful use and selection 
of different kinds of timber which were cut in such a manner as to 
expose the beauty of the grain, a single material is now used and 
finished as required. At times many species of timber were used to 
obtain the required effect and much expensive French polishing was 
needed in order to bring out and enhance the full beauty of the 
grains of each variety. Now, however, it is possible to depart from 
the solid looking and heavy type of construction associated with the 
use of timber as an architectural material. Lightness, strength and 
beauty are characteristics of the light alloys in building construction, 
and full use is made of these. The ability to bend, form, draw or 
otherwise fabricate the light alloy sheet into delicate shapes which 
can afterwards be anodised and dyed in a variety of colours, gives 
the imaginative architect an almost unlimited scope. 

Not only the light alloys are being used for decorative architec- 
tural applications, however ; stainless steel sheet, strip and sections 
are taking their place in this class of work. So far, however, the 
progress made in substituting this particular material has fallen far 
short of the light alloys. This, no doubt, is due to several factors, 
weight, cost, short supply, the greater difficulty experienced in the 
working up of the metal, and the fact that only one finish is obtained 
satisfactorily, viz., a highly polished surface. This latter is perhaps 
one of the greatest obstacles in the way of wide utilisation of stain- 
less steel for decorative work. Whereas the delicate and contrast- 
ing shades obtainable on the dyed light alloys can be very restful and 
pleasing to the eye, a_great expanse of highly polished and glaring 
surface is very harsh and soon jars on one’s nerves with its garishness, 


WIDE VARIETY 
OF FINISHES 
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Both of these sheet materials have, however, found a use in archi- 
tecture apart from decorative uses, and have at the same time 
helped to solve a national problem and fill a national want. In 
this particular application the materials that have been replaced 
are neither timber or other metallic materials, they are brick and 
stoneware and the application is, of course, housing. The use of 
sheet metal for the building of pre-fabricated houses caused quite a 
furore when the project was first discussed, but prejudice has been 
broken down, with the result that metal houses are now an accepted 
fact. For the shell of the house, the most commonly used sheet 
metal is one of the range of light alloys. These light alloys have 
been chosen for a variety of reasons ; appearance, lightness, ease 
of fabrication and perhaps most important of all, their resistance to 
corrosion. Many of the interior fittings are also of light alloy, or 
light alloy in combination with stainless steel, the use in combina- 
tion giving quite a good decorative effect. Stainless steel is used 
by itself for utilitarian purposes and for worksaving. One of the 
chief uses for stainless steel sheet in housing is the provision of 
domestic sinks, owing to the ease with which they can be kept clean 
and therefore more than ordinarily free from germs. Sink units, 
washing machines and cooker cabinets, where grease and dirt are 
likely to lodge, all find?a use for this labour-saving material, to en- 
able the parts to be easily and quickly cleaned. 


SHEET METAL We find on looking back that sheet metal has covered 
IN FURNITURE 2 /2itly wide field in applications where substitutes 

were needed for other materials. As yet, however, 
this trend is still in its comparative infancy and it is felt that in the 
future still more and more applications will be found for the use of 
sheet metal. Office furniture, for instance, is already an accepted 
sphere in which metal is ousting the once universally used timber, 
but what of ordinary domestic furniture? Some attempts have 
been made to introduce sheet metal into this field. So far, however, 
it appears to me that there are two drawbacks ; first, the usually 
offered furniture is too cold and uncomfortable looking, and 
in many cases amateurish looking in construction, and secondly, 
when a reasonably acceptable article is offered, the price is usually 
too prohibitive to attract the public. 

This, however, does not mean that domestic furniture is an 
unsuitable field of application, far from it, for there is much scope 
for the designer and manufacturer to exercise their ingenuity. 

Here is one instance only where sheet metal may yet displace the 
more orthodox material ; many others no doubt will occur to 
those people who are responsible for furthering this branch of 
industry, and it is visualised that new industries will spring up to 
exploit the possibilities that abound in the province of substitution 
of sheet metal for other materials. 
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AN ENGINEER’S SURVEY 
OF THE 

IMPACT EXTRUSION PROCESS 

By RICHARD HANES, M.A. and E. G. GAMESON. 


To be presented to the Wolverhampton Graduate Section 
of the Institution, on December | 3th, 1949. 


Extrusion may be defined as an operation in which a substance 
held in a container is forced through a small shaped orifice so as to 
take on the form of a rod, tube or other more complex section. 
Thus squeezing tooth-paste out of a tube may be looked upon 

as a simple everyday 

en example of extrusion. 

A suitable set of tools 
Yu). for the extrusion of 
metals is shown dia- 

A grammatically in Fig. 
Yl. 5, a 1, and consists of a 
container, a ram 
which moves forward 
and applies the pres- 
sure to the metal slug, 
UY, Ys and a die in which 
the shaped orifice has 
been cut. The metal 



















DIE 
CONTAINER 











—— 








y Ty will extrude in the 
EXTRUDED METAL WLLL Ys LA form of a rod, as in- 
Fic. 1. dicated in the lower 


half of the illustration. 


The main advantage of extrusion methods lies in the large 
reductions or changes in shape of the metal which can be effected 
in a single operation. If the rod were to be formed by drawing 
through the die, only a limited reduction in area could be achieved, 
as the whole of the drawing load would have to be taken by the rod. 
In contrast to this, no tensile stress is set up in the metal during 
extrusion, and the maximum amount of deformation is usually 
limited by the strength of the tools or other practical considerations 
of a similar nature. 


Two variations of this simple tool design which have important 
application to impact extrusion are shown in Fig. 2. In both, a 
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tubular shape is formed, a pierced slug being used in the upper 
illustration. In impact extrusion practice, the upper diagram is 


. known as direct extrusion 
yxy 





(sometimes referred to as 
the Hooker process) and the 
lower as indirect extrusion. 
The tools are set up in a 
mechanical press, and 
































A, . . . ~ 
Z articles in a variety of 
shapes, some of which are 
shown in Fig. 3, are turned 
wy, “ : 
WL , out at the rate of about 60 
a a minute. To give some 


indication of the scale of 
the illustration, the tall solid-based tube on the right is 8 inches 
in length and 14 inches in diameter. 


CHOICE Such enormous changes in shape of the slug take place 
OF METAL during the operation that the metal requires to have a 
considerable capacity for plastic deformation. Metals 

which at room temperature have sufficient capacity include tin, 
lead, aluminium, copper, alpha brass, zinc and mild steel of good 
drawing quality, and as 
the slug is usually un- 
heated, the choice of 
material must lie within 
this range. Although these 
metals have a large cap- 
acity for cold deformation, 
it does not follow that the 
pressures required to ex- 
trude them are low, and, 
in fact, one of the limiting 
factors for copper, brass, 
mild steel, and some 
aluminium alloys is the 
strength of the tools. Thus 
for the harder metals, 
the resistance to deform- 
ations, as well as the capacity for deformation, plays a part in deter- 
mining whether or not the article can be successfully impact extruded. 
Collapsible tubes in tin and lead have been made by impact 
extrusion for over a century. These two metals are ideal material 
for impact extrusion, but are unsuitable for stiff containers of the 
sort usually made by deep drawing. A considerable advance in 
the art of impact extrusion was made at about the time of the first 





Fic. 3. 
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world war when it was discovered that aluminium could also be 
impact extruded, and that after extrusion the metal was in a fully 
work-hardened state. Other metals, such as copper and brass, 
were also impacted successfully, but aluminium is by far the most 
popular metal, partly due to the fact that extrusion pressures are 
reasonable, and partly to the other advantages of the metal, such as 
resistance to corrosion and low price. Well known examples of impact 
extrusion of aluminium are condenser cans and valve shields in radio. 


INDIRECT It is proposed first to study in greater detail indirect 
extrusion, that is to say, the formation of hollow tubular 
EXTRUSION 2 : Ry : : 
articles having a solid base. A diagram of suitable 
tools is shown in Fig. 
4. These tools are set CZ at UN 
up in a power press 
with the punch rigidly ware 
held, and the cross- zai 
head well guided. 
The extruded product 
sticks on the punch 
and is stripped off by exteuped propuct 
means of the stripper _—_(SECTIONED) 
plate, on the upward 
stroke of the press. 
An example of jan 
actual set up in a 
horizontal press is shown in Fig. 5. The punch, die and stripper 
can be seen clearly. Slugs are fed from a hopper above the picture, 
fall down a- chute, 
are placed in the die 
by a finger operated 
by cam action. After 
the extrusion, the pro- 
ducts fall on to a 
moving belt which 
carries them away. In 
a vertical press, the 
products are often 
blown away by a sud- 
den blast of air. 
Such a press isrun at 
Y about 60 r.p.m., and 
Sn at this speed it can 
IG. 5. . . . 
well be imagined that 
the punch strikes the blank with a sharp blow. It is from this 
feature that the name “ impact extrusion ”’ is derived, although it 
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Fic. 4. 
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is not at all certain how important the speed of impact is to the 
successful carrying out of the operation. After extrusion the prod- 
ucts are too hot to handle, but are not at a high enough temperature 


to cause annealing of the material. 





NAY 


Uy 
UY 


Ly 


Fic. 6. 


A detail drawing of a set of tools intended for a vertical press is 
shown in Fig. 6, in which certain points of interest can be seen :— 


1. The shallow die, with radius in the bottom corner. The 
base is made separate from the walls, and the two parts 
force fitted together. The die is also force fitted into an 
outer ring. Such a design is needed because of the very 
high bursting pressures encountered. 


2. The punch is very firmly encastered in the cross-head, so 
that any tendency to wander is minimised. For this 
reason also, the press itself must be sturdy and well guided. 


3. The stem of the punch is smaller in diameter by a few 
thousandths of an inch than the face, and the length of this 
larger portion is about # inch. This enables the punch 
to give maximum guidance to the product while keeping 
the frictional force to a minimum. 


4. The working end of the punch is a separate piece screwed 
on to the stem. As this portion is the only part which 


wears out, the stem and base of the punch do not need 
replacement using this design. 
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A screw-top container for medicinal tables, in aluminium, which 
has been made in quantity by impact extrusion is shown in Fig. 7. 
On the left is the product after extrusion and trimming, and on the 
right the finished article, 
thread rolled and an- 
odised. The size is 1} in. 
by 23 in., with a wall 
thickness of 0.014 in. 

In making containers 
of this type, various faults 
are met with, three of 
the most common being 
shown in Fig. 8. The 
product on the left shows 
deep score marks on the 
lower part of the wall. 
These may be due to the 
use of too little lubricant, 
or faulty design of tools, 
and may be very diffi- a 
cult to eliminate. In the 
centre product, the roughened, pitted surface results from too liberal 
a use of lubricant, while the right hand product has a split in the 





~s 





Fic. 8. Fic. 9. 


wall, due to misalignment of the tools, a fault usually occurring 
only in thin walled tubes. 
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DIA, 
ene 





+<———0-014"WALL 
THICKNESS. 

















0:047" BASE THICKNESS 





Fic. 10. Fic. 11. 


IMPORTANCE The question of lubrication is clearly an important 
one. For aluminium, the slugs are barrelled 
OF LUBRICATION . - ; : : 
together with a quantity of lanolin dissolved in 
some solvent such as white spirits. They must be barrelled until 
they have a matt surface all over, and the solvent must then be 
completely evaporated. This matt surface is important, for highly 
polished slugs will score the tools immediately. On the other hand, 
bad marks in the slugs will appear on the finished product, par- 


4" 
0:020/0:025’ 
THICK. 


ie EXTRUDED PRODUCT 
4+—>14'DIA (SECTIONED) 
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Fic, 12. 
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ticularly a ragged corner on the bottom of the slug which will 
cause a line part of the way up the product on the outside. 


To illustrate the important limitation that the amount of defor- 
mation taking place under impact extrusion must be within the 
capacity of the metal, a product has been extruded from a mag- 
nesium slug, magnesium being a metal with a very small capacity 
for deformation at room temperature. The illustration in Fig. 9 
requires little comment. It is important to note that the load 
required in this instance was not excessive, not as much, for instance, 
as would be required to make a successful product in copper. 

Many variations in design from the simple shape so far con- 
sidered are possible. Articles with thick bases and thin walls are 
as easy to make as those 
with thin bases, a quite LOAD LOAD 
different situation from 
that obtaining in deep 
drawing. The base can 
also be shaped, as 
shown in Fig. 10. This 
product may tend to 
stick in the die and a 
bottom ejector should 
be provided. 





Fig. 11 shows two 
other variations in 














shape which are diffi- FIRST SECOND 
cult to produce by deep BUCKLING PRESSURE BUCKLING ° PRESSURE 
drawing, but Comipara- p= 100 Tons'sq. in. p 100 Tons/sq. in. 
tively easy by impact "i>o#e7@o I .006(U/p)> 
extrusion methods. Diameter of Punch D ins. 

. Area of Punch A Sq. ins. 
The first is a square Compressive Stress = P Tons'sq. in. 
can, with rounded cor- Load Px A Tons. 
ners, and the second a Fic. 14. 


sectioned view of a can 
with longitudinal ribs in the walls. The metal may also be 
made to flow in two'directions at the same time as shown in Figs. 
12 and 13. 


One way in which the tools may fail when over- 
loaded has already been mentioned, namely, bursting 
of the die. Another way, and one which can have 
more serious consequences, is the shattering of the punch due to 
buckling. This applies more particularly to slender punches, 
where the tendency to buckle under axial loading is greater. If 
the punch be considered as firmly encastered in the cross-head of 


REASONS FOR 
TOOL FAILURE 
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the press, and only the stem of the punch can buckle, then the well- 
known formule for buckling of struts can be used (Fig. 14). 

Two modes of buckling are conceivable, one in which the face 
is free to move laterally, and one in which it is restrained, and for 


























* | 




















SY 


Fic. 15. 





each of these, a_ theoretical 
buckling load can be calcu- 
lated. The actual maximum 
permissible load will be some- 
where in between the two 
values. When the first buckling 
pressure is exceeded, there will 
be an increasing tendency for 
the punch face to wander and 
make eccentric products, but 
the punch will not shatter until 
the second buckling pressure is 
approached. 

Clearly, if any means can be 
employed which tends _ to 
prevent the punch wandering, 
then higher loads can be em- 
ployed and greater reductions 
effected. Punch noses with 


domes or roughened surfaces are frequently used. For some articles, 
the actual shape of the tools gives some advantage, as in Fig. 15, 
which shows on the right a set of tools for impacting collapsible 





IMPACT EXTRUSION OF SHORT TUBULAR PRODUCT 
Fic. 16. 


tubes. The tube nozzle is formed by a spigot on the punch and a 
recess in the die, the back hole of which is a sliding fit on the 
spigot, and therefore acts as a guide to the punch. In such tools 
the tendency of the punch to wander is reduced to a minimum. 
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DIRECT In direct extrusion, shown diagramatically in Fig. 16, 

the question of buckling does not arise, as very sturdy 
EXTRUSION : 2 ; ~gei, 
tools can be used. As a result, much higher reductions 
and harder materials can be impact extruded. Certain features 
of the tools may be noted :— 


1. The die is again made in two pieces, force-fitted together. 


2. The back hole of the die is opened out a few thousandths of 
an inch, in much the same way and for the same reason 
that the indirect extrusion punch stem was reduced in 
diameter. 


3. The punch is made in two parts, the larger part fitting 
closely into the die to minimise back extrusion. 

In this example the product is extracted back through the die, 
by means of a bottom extraction mechanism. Products to this 
design have been successfully made from an alloy of copper and 
zinc containing 85 per cent. copper, the slug being a little over 
half an inch diameter. 

Further interesting features of this type of extrusion are revealed 
in Fig. 17. A forming operation is carried out on the slug before 
extrusion, and a closed 

















ended product is pro- 0A 
duced with tapered paz BA a) 

wall thickness. Great le | 

care has to be taken ie 

in matching the slug | || 
forming and extrusion ee 
tools—if the punch nose Fic. 17. 


is too long, the base 
is blanked out of the product, while on the other hand, too short 
a punch nose gives a distorted shape to the wall adjacent to the basc. 
The fourth operation in the illustration is merely a sizing operation. 
If the extruded tube is too long to be conveniently extracted 
back through the die, and if the flange is not required on the end 
of the tube, a procedure is available involving clipping the tube 
from the disc, as shown 
in Fig. 18. The press 
is provided with two 
punches, fixed to a 
sliding mechanism 
which brings each 
punch in turn above 
the die, as shown in the Fic. 18. 
illustration. The sec- 
ond punch clips the disc from the tube and withdraws it from the die 
on the upstroke. The disc is removed from the punch on its idle stroke, 
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by an extractor, while the idle stroke of the extrusion punch is 
utilised for picking up a new slug to be carried into the die on the 
punch spigot. 

Tubing can be made in considerable lengths and with a variety 
of cross-sections, a few of which are shown in Fig. 19. In these 
examples, the wall thickness is about 0.010 in., the diameter or side 
measurement about } in. and the material aluminium. The 
product second from the top can be seen to have spiral ribs running 
along the outside of the tube. A further example of spiral ribbed 
tubing is given in Fig. 20. No supplementary mechanism is 
required to produce such articles, the spiral resulting merely from 
cutting the die flutes at the correct angle. Naturally, only com- 
paratively open spirals can be made this way, and the technique 
would not be applicable to making screw threads. 








FACTORS AFFECTING The flow of metal during impact extrusion can 
be illustrated by a simple and effective tech- 
METAL FLOW ae leg . 
nique, that of sectioning, polishing and etching 
the article. Fig. 21 shows the result of such treatment. The 
extrusion slug was cut from hot extruded rod, and the directional 
texture of the rod can be seen in the undeformed metal. In the 
extruded portion, the lines are too crowded together to give any 
useful information, but the flow of metal immediately before the 
die is well defined. 
It is important when extruding any but the shortest tubes that 
a radius be formed in the bottom corner of the die, to help the 
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metal flow. The use of a square die with no radius results in the 
formation of a ring of metal in the corner which is detached from 
the disc and is left behind when the die is removed. The metal 
in the following slug flows 
over the surface of this ring, 
and bad scoring takes place, 
with small pieces of the ring 
becoming embedded in the 
extruded tube. This ring 
can be seen in Fig. 22, 
which shows the discard 
sawn from the end of a 
ribbed tube, with the ring 
partly attached. 

The formation of a ring 
of metal which has failed to 
flow with the rest of the 
metal provides a_ simple 
illustration of an important 
point, namely, that a con- 
tinuous streamlined flow of 
metal must be insured 
throughout the operation. 
Complex shapes can be ex- 
truded provided this con- Fic. 21. 
dition holds, whereas even 
the simplest designs will fail to extrude correctly if an area of 
“dead” metal is formed. 

An attempt has been made to extrude a coated slug to form a 
tube with a coating on the outside face, the sectioning and etching 
method being used to investigate 
the consistency of the coating. 
Fig. 23 shows the cross-section as 
impact extrusion is commencing. 
The slug was made by blanking 
from strip, as can be seen by the 
drawing up of the coating at the 
outside diameter, and the central 
hole was drilled. The results ob- 
tained from an eight-inch length 
of tube, with a diameter of about 
} in., by sectioning, etching and 
measuring with a_ travelling 
microscope, are shown diagram- 
matically in Fig. 24. As can be seen, the coating, although some- 
what variable, is in this example continuous. 








Fic. 22. 
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Fic. 23. 





0.002” A further example of the 
extrusion of coated metal is 

0.001" given in Fig. 25, the product 
1-0"SPACES being made from 20 gauge 
0-015" tinplate. On the right is seen 
an enlarged view of one of 

0:0025*>4 the domes shown on the left, 
= the wall thickness being about 

0-003" q ee 0.006 in., and the diameter 
COATING = 9.176 in. The article is an 

0-003 interesting variation of the in- 
COATING 12%%OF BLANK direct extrusion technique, 

0:003°—>} eae using a very shallow die so 
that the extrusion slug does not 

0-0035*>) become detached from the 
remainder of the strip. The 








000554] disc containing the three 
domes is blanked out at a 
later stage in the manufacture. 

An even more unusual variation of impact extrusion technique 
is shown in Fig. 26, where split dies are used, and the metal is 
extruded sideways to form a product somewhat resembling the 


Fic. 24. 
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hub and spokes of a whecl. A double-action press is required, the 
first action bringing together the two halves of the die, containing 
the slug, and the second applying the extrusion pressure. There 
are no doubt many 








other designs which ' ere 
could be produced by -—'%e'ou.—~ R 
developing this tech- one 0-006" THICK 


nique, but it is hoped P 
that these few examples Cees WneNIOG) 
have given some idea DETAIL OF DOME X 2y 

of the possibilities. 
It should always be 
remembered that a streamlined flow of metal is necessary, other- 
wise the product, however correct to shape it may be, will be faulty. 








Fic. 25. 
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PRODUCT REQUIRING SPLIT DIE. 
Fic. 26. 
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ELECTRICAL 
TESTING 
INSTRUMENTS 











A multi-range A.C./D.C. Measur- 
ing Instrument of B.S. 1st grade 
accuracy, providing 40 ranges of 
direct readings on a 5 in. hand- 
calibrated scale. Range selection is 
by means of two rotary switches, 


for A.C. and D.C. respectively. 





A press-button provides an addition- 
al range for each value of current 
and voltage shown on the switch 
knobs. The total resistance of the 
meter is 200,000 ohms. An auto- 
matic cut-out provides protection 


against damage through severe 
overload. 





CURRENT: A.C. and D.C. (0 to 12 amps) 
VOLTAGE: A.C. and D.C. (0 to 1200v. 
arene £17: 10s. RESISTANCE: Up to | megohm. 

Size: Bins x 7} ins, x 45 ins. 


Weight : 6 Ibs. (including leads) * 
Leather Carryin; Case available if required. available on request. 


Fully descriptive (tterature 


Sole Proprietors and Manufacturers : 


She AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO.LTD. 
WINDER HMOUSE+ DOUGLAS STREET - LONDON: S.W.1 /Je/ephone: V/CTORIA 3404/9 
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HOOVER EWP. 


TRADE MARK 


MOTORS 


give you 
Efficiency, 
Dependability 
and 
Increased 
Customer 
Satisfaction 














"THE high standard of Hoover production is recognised the 
world over. That same manufacturing skill and efficiency goes 
into the making of every Hoover Fractional Horse-power Motor. 
If you are producing equipment which requires a steady and 
efficient power unit, fit a Hoover Fractional Horse-power Motor. 
It is the wisest decision you can make to INCREASE YOUR 
CUSTOMERS’ SATISFACTION. 
Write for full information and prices to :— 


HOOVER LIMITED 


INDUSTRIAL PRODUCTS DEPT. + PERIVALE + GREENFORD + MIDDLESEX 















JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 


They're talking 
again about 
PRESSURE 
DIE-CASTINGS 





pue a 


This time 
it’s about 


MOTOR END 
COVERS 

















ALL HOLES AND DIMENSIONS CAST TO CLOSE LIMITS WHEN REQUIRED 


WOLVERHAMPTON DIE-CASTING CO. LTD. 


GRAISELEY HILL WORKS +: WOLVERHAMPTON 
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CINCINNATI FILMATIC No. 3 Centreless 
Grinder, increased in width to accom- 
modate the three- ent ding 
wheel in the foreground. A ground part 
appears in the front of the wheel, and a 
drawing of the part is shown above. 


“COMBINE OPERATIONS AND REDUCE 

COSTS”"’—A simple maxim which is 

demonstrated by the application shown geoud: 77 One gotwaliin 
here. The parts are hardened textile 

spindles having seven diameters, two of 

which are tapered. All diameters and 

radii are ground simultaneously on the 

“ ciIncINNATI"’ ‘‘ FILMATIC ” No. 3 Centre- 

less Grinder. component on to the work support blade 
The machine is arranged toaccommodate between the wheels and then returns it to the 
extra wide wheels, has profile truing over _loading position after grinding. 

the grinding and regulating wheels, and Cincinnati Engineering Services can assist you 


an automatic hydraulically-operated in devising new cost-saving methods for your 
loading attachment which lowers the shop. 


CUNCIN NATH 


CINCINNATI MILLING MACHINES LIMITED. TYBURN, BIRMINGHAM, 24. 
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McKECHNIE BROTHERS, LTD. 

Metal Works: Rotton Park Street, Birmingham, 16 

Copper Sulphate & Lithopone Works: Widnes, Lancs, 

South African Works: McKECHNIE BROTHERS S.A. (PTY.) LTD., 
P. O. Box sez. Germiston, S. A. 


London, Leeds, Manchester, Newcastle-on-Tyne 
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PARSONS CHAIN CO. LTD., STOURPORT-ON-SEVERN, WORCS. 
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HE ZINC ALLOY DIE CASTERS ASSOCIATION includes all the 
leading zinc alloy die casters in the U.K. The Association and its 
Members welcome all enquiries on the properties, design and 
application of the castings. Problems are submitted anonymously to 
the experts on its Technical Committee, whose verdict is impartial. 
A list of publications will be sent on request. Enquiries regarding the 
supply of castings should be sent to Members whose names are given 
below. The Association is a non-trading body and is in no way 
concerned with any questions of price. 


FULL MEMBERS Firms mainly engaged in the production of 


castings for general sale. 


ALLOY PRESSURE — PRODUCTS 
LTD., WILLENHALL. 


see ccc ‘co. LTD., BIR- 


suneienaeaeen ALUMINIUM CASTING 
(1903) CO. LTD., BIRMINGHAM. 


BRAID ENGINEERING LTD., DERBY. 


BRITISH DIE CASTING & ENG. CO. 
LTD., LONDON. 


CHASE NON- — METAL CO. 
LTD., ENFIELD 


DIE CASTING MACHINE TOOLS 
LTD., LONDON. 


DYSON & CO. ENFIELD (1919) LTD., 
ENFIELD. 


FRY’S DIECASTINGS LTD., LONDON. 


GILLS PRESSURE CASTINGS, BIR- 
MINGHAM. 


JACKSON, HEYWOOD & CO. LTD., 
WHITEFIELD, nr. MANCHESTER. 


MANCHESTER DIE-CASTING CO. 
LTD., MANCHESTER. 


METAL CASTINGS LTD., WORCESTER. 


PATENT DIE-CASTINGS CO. LTD., 
LONDON. 


SPARKLETS LTD., LONDON. 


STREBOR peer e co. LTD., 
RADCLIFFE, LANC 


WESTERN —_ or LTD., 
BRISTOL 5 


WOLVERHAMPTON DECASTING co. 
LTD., WOLVERHAMPTON 


ASSOCIATE MEMBERS Firms mainly engaged in the wn 


of castings for use in their own products. 


ACME WRINGERS LTD., GLASGOW. 


A _C-SPHINX SPARK PLUG CO. 
LTD., DUNSTABLE. 


THOS. ASHWORTH & CO. LTD., 
BURNLEY. 


ASSOCIATED BRASSFOUNDERS 
BIRMINGHAM LTD., LONDON 

W. & T. AVERY LTD. BIRMINGHAM. 
BRITISH THOMSON - HOUSTON CO. 
LTD., BIRMINGHAM. 

WM. COULTHARD & CO. LTD., 
CARLISLE. 

EVERED & CO. LTD., SMETHWICK. 
HAWKHEAD, BRAY & SON, LTD., 
HALIFAX. 

eo HILL & CO. LTD., BIR- 


MINGHA 
INGALL "PARSONS, CLIVE & CO. 
LTD., BIRMINGHAM. 


ARCHIBALD KENRICK & SONS LTD., 
WEST BROMWICH. 

LAN-BAR LTD., BIRMINGHAM. 
JOSEPH LUCAS LTD., BIRMINGHAM. 


LOUIS MARX & CO. LTD., DUDLEY. 
MECCANO LTD., LIVERPOOL. 
METTOY CO. LTD., NORTHAMPTON. 


ORB Lan ceed WORKS LTD., 
MANCH 


PHILLIPS & CROSS LTD., BIRMING- 
HAM. 


RAWLINGS rae co. 
LTD., LOND 


SHAW POUNDRY CO., WILLENHALL. 


STANMORE ENGINEERING CO. LTD., 
STANMORE, MIDDLESEX 


TF .A.2. DEVELOPMENTS LTD., 
LONDON. 


TREMO MOULDINGS LTD., CARDIFF. 
VONO LTD., TIPTON, STAFFS. 
WESTINGHOUSE BRAKE & SIGNAL 
co. LTD., CHIPPENHAM. 

WITHERS (WALSALL) LTD., WAL- 
SALL. 

YALE & TOWNE MANUFACTURING 
CO., WILLENHALL. 


[ZADEA) 





ZING ALLOY DIE GASTERS ASSOCIATION 


Lincoln House, Turl Street, Oxford. 


Telephone Oxford 48088 





(G>5) 
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CUL COSUS 0 AIA 


MOTORISED UNIVERSAL MACHINE TOOL 


Bench mounting or Conversion of Lathes and other Machine Tools 


ee Surtace Grinding Side Mill Grinding 
y AIO 

>| Brake Drum and Internal Grinding Dy Cylindrical Grinding 
She Thread and Worm Grinding a = = 


Hob Grinding S59 Milling 


oe 


Grinding after chrome plating, End Milling, Spur Gear Cutting, Straight 
and Woodruff Keyway Cutting, Spline Milling and numerous other 
processes—all to precision limits, using interchangeable heads. 


( AJAX MACHINE TOOL COMPANY LTD. 
a WESTMOUNT WORKS, HALIFAX, YORKSHIRE, ENGLAND. 
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o.r.A. TOG & GAUGES LIMITED 





HARPER ROAD WYTHENSHAWE - MANCHESTER 
PHONE : WYTHENSHAWE 2215. GRAMS PNEUTOOLS. PHONE 


J1GS-FIXTURES 
& GAUGES 


PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


of all hits 


Up-to-date shops specially faid out and 
equipped for making, on a production 
basis, every type of precision ground 
gauges; limit snap, form, calliper, taper 
and special purpose gauge, as well as 
jigs and fixtures of all kinds, press tools, moulds 
and special purpose machines. Highest class 
workmanship and accuracy guaranteed. 





G.P.A. TOOLS & GAUGES LIMITED 


G uaranteed Precision Accuracy 





Members of the Gauge & Tool Makers’ Association 
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GaTELEPHONE ©“ WOODLEY. «2231 
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STOCKHOLDERS 






LONDON MULL 
Browe Beas. Lcd Moners Les. 
Buch & Hickman ite 
Former, Seedatl & Co. KSIGHLEY 
Mosers itd ahr W. Lapenck ded, 
WRC T 
pede ted: csmeews. 
BeL FAST” Nees iat 
Kennedy & Porriton tid. MANCHESTER 
Avired Simpson Us. 
RIRMING HAR 
Chain Was 8 Ge NEWCASTLE-UPON-TYNE 
acta W. Gatloway & Co., Led, 
BRISTOL NORTHAMPTON 
Bodine, Warren & Co. Ltt. AH Allon & Co. (Engrs) ind, 
GLASGO' NOTTINGHAM ; Fe 
LASGOW : 
Auociated Engineering & Electrical 
tere & Craries Mucray Suppives Co. Led. 


BREDBURY STEEL WORKS AND ROLLING MILLS 


WOODLEY: Near STOCKPORT - ENGLAND 





CEO INES a mmmasiec i THEREGRAMS. COMILLS” PHONE | WOnpiEY 
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WARWICK ~* _ phone 74] (4 lines) 


JOHN HARRIS TOOLS LTD. 

















a 
















JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 









ia ea — a OME 





wan ae your products, 


oe an 


‘ i ‘ _ 
f 3 ‘\ 

' . z —_ = \ 

' : X 





FOR MANY YEARS \ | 
we have maintained 
a high reputation t 
for the excellence 
of our Machines, 
and we face the 
future with the 4 
full confidence that f 


our designs will 





keep abreast of the 
5 exacting demands 


of modern industry. 







Excellent deliveries now 
available on a number 
of types. 






Please ask 
for details. 


SIRRUNGITA 24. 


oem scarp ASTCHEMMEE BIRMINGHAM 
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BRITISH U.S. TOOL CO. PRESS ROOM EQUIPMENT 





Guenanse YOUR PRESS 

OUTPUT BY EFFICIENT - 

HANDLING OF COIL STOCK / /Miep), 
/ 












| "livery Sch el 
Motorised OF to carry weights 
Cradle to up to 600 Ibs 
—" | MOST sizes 
— PLAIN AND 


MOTORISED REELS 
. 


VERTICAL AND 
HORIZONTAL REELS 


PLAIN & MOTORISED 
COIL CRADLES 


SLIDE FEEDS AND 
STRAIGHTENERS 





¥& Let our 


era ROCKWELL 


assist you— 


MACHINE TOOL to 





ROCKWELL HOUSE, SECOND WAY, EXHIBITION GROUNDS, WEMBLEY, MIDDX 6 Tel: WEMbley 5353 
PRG 














rised 

reel 

ights 
Ibs 


Ls 


ELS 


ND 


‘ 



















JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 


SOLVED... 


the problem of 
heat! 





22,500 forgings from a die that formerly 
gave 11,900 is an example of what can be 
accomplished with ‘dag’ colloidal graphite. 
Swabbed, sprayed or brushed onto forging 

or extrusion dies it forms a thin long- 
lasung graphite film, that parts and 
lubricates. Higher producuon 





and quality foliow. 


{a 


a"€Olloidal graphite 
will do it for you! 


graphite at rts finest 


hc era acs sp aps ae babe ce cc caches 
\ 
,\ POST THIS COUPON TO:— 
‘ ACHESON COLLOIDS LIMITED 
‘ 10 Gayfere St., Westminster, London, $.W.1 
‘ 
(. : Please send Leaflet 94 and other information on 
Sr (P metal forming with ‘dag’ colloidal graphite. 
‘ 
‘4 Name a 
\ 
\ . 7 
ACHESON COLLOIDS LIMITED , atom ~—e - 


‘ 


19 Gayfere Street, Westminster, London, S.W! 
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The Sturdy KENT-OWENS 
HAND MILLER 


Batancep head mounted on two steel posts ensures chatter-free 
operation. Head is counter-balanced by an adjustable coil spring. 
Table hand lever is readily changed from front to rear, similarly 
the head lever can be set for either front or rear operation, 
both levers are adjustable for length. 





Table 25” x 9” - Table Travel 10” - Table a 

Travel for 180° of Hand Lever 43” - Vertical wa 

Feed of Head by Lever 4” - Total Head 

Movement 7” - Cross Adjustment 23” 
Spindle Speeds 20 - 1666 R.P.M. 


* 


IN STOCK 
COMPLETE WITH SPINDLE MOTOR, 
SUDS PUMP and ARBOR. 


* 


INSPECTION IN LONDON OR WILL 
SEND ON APPROVAL. 


* 


Also available with Hand Movement to Table 
Only, in which case Head has Micrometer 
Adjustment of 7”. 














CATMURGACHINE TOOL CORPORATION LiL 





WHITEHEAD HOUSE, 247-9 Vauxhall Bridge Rd., LONDON, S.W.| 
Telephone : WHitehall 0094-5 (Extn. 4 Mr. Langley) 
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For High Class Production 


or Toolroom Work 


TYPE 13 





13” SWING PRECISION LATHE. 


Flanged Vee Rope Motor 
fr om our Self-Adjusting Clutch 


Middle Bearing to Spindle 


N ew Ran ge Final Drive to Spindle by 


Patent ‘‘ Fastlock ’’ Spindle Nose 


” . . Wide Range of 12 Spindl 
1 3 to 3 O Swing Wide Range of Threads 


CATALOGUE and 
PARTICULARS on request 


KEIGHLEY 











Dean SMITH = Grace Ltd 


THE LATHE PEOPLE 












Drive 


Vee Ropes 


e Speeds 






ENGLAND 
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ames METAL PARTS 
moar CLEANING 
elem 27 DEGREASING 


Daw was z 











Manufactured by DAWSON BROS. .TO., GOMERSAL, LEEDS. 
Sole Distribucors & Consultants : 


DRUMMOND-ASQUITH (SALES) LTD. 


King Edward House, New Street, Birmingham. 
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Ie Harrison 


4!" Centre Lathe 
now available with 
24" or 40'' between 
centres, Ihree-speed 
or Norton Gearbox 


* * %*’ AT TORONTO FAIR — Machine tools 
exhibited by the Heckmondwike firm of T. S. Harrison, 
Ltd., at the International Trade Fair at Toronto, have 
impressed Canadian buyers. The too's have been 
described as comparable in every way with American 
products. 

(Extract from Yorkshire Post, July 2nd, 1949) 





LEADING PARTICULARS 
AND DIMENSIONS 
Spindle Speeds 720- 
31 or 480-21. 
Screwcutting range 
2$ to 80 T.P.I. 
Disengaging clutch 
to leadscrew. 
Slipping clutch to 
drive shaft. 
Micrometer dials to 
top and cross slide. 


ATTACHMENTS 
Collets, Milling, 
Gearcutting 

Taper turning, etc. 


£189-0-0 


Standard Model ex works. 


Available through leading 
machine tool merchants. 




















T. S. HARRISON & SONS LTD. - UNION WORKS - HECKMONDWIKE - YORKS 
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LATHES 


cadetship Ea ies 
feet ection in Planets 


SWIFT LATHES are built as both Centre Lathes and Surfacing and 
Boring Lathes, and range from 17in. swing to 72in. swing, with any length 
desired between centres. 

SWIFT-SUMMERSKILL PLANING MACHINES are built from 
2ft. Oin. square up to 6ft. Oin. square, of any length of table up to 40ft. Oin., 
of both Double Column and Openside types. with either all Electric or 
reversing Two Belt Drive. Special All Electric Feea Motion. 


GEO. SWIFT & SON LID. 


CLAREMONT WORKS + HALIFAX * ENGLAND 














col 


ce 
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This machine, which has a 
capacity of 8” diameter by 10” long 
and an outstandingly rugged con- 
struction, is designed for high speed 
production of spur or helical gears 
or splines. Rigid arch-type casting, 
extra long vertical ways, which 
align the work slide, heavy short- 
coupled drive shafts and broad 
faced helical and bevel gearing, 
provide smooth powerful operation 
and minimum distortion of machine 
members even under the heaviest 
cuts. This extra-heavy structure 
plus accurate mounting of the hob 


on the taper hob spindle, ensures consistent accuracy while the machine maintains a high 





output, even through day-in day-out operation. Effortless control is provided by the handy 
centralised panel, from which a lever sets in motion the machine’s semi-automatic cycle. A 


simple selector regulates the 8—10 to either climb or conventional cutting. Increases in hob 


life ranging up to 50% are achieved by fitting the new Barber-Colman 8—10 Hob Shifter. 





For details write to: 


BARBER & COLMAN LTD., MARSLAND RD., BROOKLANDS, MANCHESTER 
Telephone : SALE 2277 (3 lines) Telegrams : ‘“‘ BARCOL” SALE 
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Uphill work is 
Casy — when you 
weld studs like a shot 


With the Nelson stud welding gun you can weld 
studs to steel in any position—on horizontal and on 
vertical surfaces and even over-head. This modern 
method is 14 times faster than drilling and tapping 
because it is almost completely automatic. The 
equipment comprises a Nelson gun, automatic 


timer and D.C. generator. Operation is simplicity 











itself. Just load the * gun,’ hold it in position and 
fire—the equipment does the rest, in a split second. 
Nelson studs are so easy to fix that you can use them 
in place of bolts, pins and rivets. And every stud 
weld is neat, uniform and immensely strong. One 
secret of success in Nelson stud welding is the use 
of studs which are specially designed for the purpose. 
Nelson studs are made from specially selected steel, 
end-loaded with just the right amount of flux and 
sealed over like cartridges. 

If you have a job for studs send for the Nelson 
brochure, which tells you all about this time-saving, 
cost-cutting technique. 


NELSON 


STUD WELDING SERVICE 


CROMPTON PARKINSON LIMITED, PLANT DIVISION, CROMPTON HOUSE, ALDWYCH, W.C2 
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SMOOTH FINISH WITH HIGH ACCURACY AT LOW (COST - COMPLICATED SHAPES 
FAITHFULLY a. - RESISTANT TO HEAT, CORROSION AND WEAR 




















ir 








————————— 
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SHOE MACHINE CAM 

THREAD LOOPER 


Smal. intricaze parts in wear-resistinz 
STELLITE at low cost. Thi ty years 
experience in so ving customer’s wear 
problems enable us to offer this first- 
class service. All iilustrations are 
actual size. 


VALVE SEAT 






DELORO 


CUTTING TOOLS 


STELLITE 


ynaoe 4 HARD FACING ALLOYS 


DELORO STELLITE LTD., HIGHLANDS ROAD, SHIRLEY, BIRMINGHAM 
TELEGRAMS: “ STELLITE. B'HAM.™ TELEPHONE : SOLIHULL 2254-5-6 


CASTINGS 


1SS 
+ TOOLBITS * TOOLTIPS > MILLING CUTTER BLADES: HARDFACING ROD - WORKRESTS - « PRECISY 
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COVENTRY 
UNBREAKABLE CHUCKS 


The strongest chucks made. Great gripping 
power ; oil-tight and dirt-proof. 


Readily adapted to hold irregular shapes. 





Ten sizes 6in., 74in., 9in., 12in., I5in., 18in., | 
2lin., 25in., 28in., 32in. | 


DELIVERIES : 


6in. 2 and 3-jaw, 74in. 3-jaw, Yin. 2 and 3 jaw, 
12in. and I5in. 3-jaw— from stock; I8in. 3-jaw 
10 weeks; 25in. 3-jaw, 6 weeks. 


Full particulars on request. 


ALFRED HERBERT LTD’ COVENTRY A 





JOURNAL OF TIIE INSTITUTION OF PRODUCTION ENGINEERS XLi 


BE) | 4B HERBERT 

















ARDOLOY 


A B.T.H. PRODUCT 


Introduced in 1932, Ardoloy is unsurpassed for 
7 positive or negative-rake cutting. 


GRADES—Five grades of Ardoloy have been devel- 
oped to suit the requirements of various materials. 





QUALITY—The cutting and wearing qualities of 
’ | Ardoloy are maintained by continual tests in our 
| Ardoloy Research Department. 


DELIVERY—A large and carefully selected stock of 
standard tools of the types and sizes in general use 
is carried. Standard tools should be used whenever 
possible to ensure prompt delivery. 


FACE MILLING CUTTERS with Ardoloy-tipped 
teeth are stocked in the following diameters: 2in., 
24in., 3in., 4in., Sin., 6in., Zin., 9in., and 12in. 


SOLE DISTRIBUTORS: 


RY ALFRED HERBERT LTD ~- COVENTRY 
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MAZAK for pressure die castings 





K M for press forming and blanking dies 


You should have beside you the NEW editions of our Mazak and KM 
manuals. Copies will be sent to anyone interested, on receipt of a 


request on a company letterhead. 


IMPERIAL SMELTING CORPORATION (SALES) LTD. 37 DOVER STREET. LONDON W.! 
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KM 
of a 


JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 


A Rotherham 
movement, 


When you've a problem concerning the 
fast and accurate production of clock or 
meter parts, remember Wickmans can 
supply most of the equipment for such 
production. Backed by a wide range of 
machine tools, Wickman engineers 
usually produce the solution to such 


problems in double-quick time, but then, 





but-9s per 





We don’t make MOVEMENTS 





by the Wickman organisation 


so could you if you had this range of 
machines to choose from. Plates, gears 
pillars, pivots, screws, and pinions to 
extremely close tolerances are only a 
few of the many components this equip- 
ment can produce for you. 

Some of the machines in the range are 


shown here. 





XLill 


cent. of the equipment reqaired 


for their production can be supplied 





WICKMAN SCHAUBLIN ESSA HAUSER LAMBERT 


Siding Head Precision Hligh precision = too!- Shaving presses, special Pivot-polishing machines, Semi-automatic precisio 
Automatics, 4mm and makers’ instrument and presses for the instrument profiling machines and gear hobbing machines 


fe” Capacities fepetition fahes industries jig grinding machines 





A. C. WICKMAN LTD - COVENTRY - ENGLAND 


LONDON BRISTOL BIRMINGHAM MANCHESTER 
RKEEHs GLASGOW NEWCASTLE BELFAST 








14.WS APE 
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increased on 
vhich cannot 


How can output be 
solete machines 1 


semi-ob 
be replaced ° 


pr en ac 

] € m ol 1 hining tume 
you can tl 5 

d 1 can at le ast improve oe to 
yol 

tumeé By the use of Enots Au s ymp- 
ung I ne umatt Equipmen floor to 
fl or tume can be substantia . 
0 l y reduced 





a Y, 
~ j 
‘ A The number 


of manufacturing concerns 
who have increased output 
hy installing Enots Air Clamp 
Pneumatic Equipment runs 
well into four figures. Here 
are a few users: 


The Austin Motor 
Co. Ltd. 


B.S.A. Cyeles Ltd. 
The General Electric 
Company Limited. 
The Hercules Cycle 
& Motor Co. Lid. 
J.& H. MeLaren Ltd. 


The Standard Motor 
Co. Ltd. 


The WIPAC Group A I R - L A M p 
PNEUMATIC 


Why not write for literature ? E Q U | = M E NT 


BENTON & STONE LTD., ASTON BROOK STREET, BIRMINGHAM 





6 





“~~ Ge? 








a 





The quotations are extracts from the many letters of 
commendation received from customers all over the world 





It will pay you to try a sample chisel. Send us the size and 
shape most suitable and we will send you one on sale or return. 


A copy of our leaflet on Engineers Chisels sent free on application to : 
DEPT. J.G.3. 


SAMUEL OSBORN & CO. LTD 
CLYDE STEEL WORKS, SHEFFIELD 
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JOHN LUND LTD 
Guosshille, Ktizhley, Yous Sig 
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AIR COMPRESSORS 





We have standard types for all capacities 


and pressures and can supply the most 


efficient and reliable machine for any duty. 


REAVELL & CO. LTD. - IPSWICH 


Telegrams: “Reavelil, Ipswich.” Telephone Nos. 2124-5.6 
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VERNIER>— 


MEASURING 
INSTRUMENTS 

















We illustrate here a 
few examples of calip- 
ers, height gauges, 
depth gauges, etc., from 
our range of precision 
measuring instruments 
which bring to the 
service of engineers that 
dependability and acc- 
uracy modern practice 
demands. The instru- 
ments in this range 
incorporate several pat- 
ents and registered de- 
signs—all adding to acc- 
uracy, ease of handling 
or quicker application. 








AGENTS & STOCKISTS 
WANTED 


in all parts of 
the World. 














All instruments machine divided, fine cut to B.S.S. 
and covered by N.P.L. certificates, measuring -001! in. 
or ‘02 mm. according to type. Write for descriptive 
matter and lists of types available. 





THO: W. WARD LID 


ALBION WORKS - SHEFFIELD 
TELEPHONE 26311 (ISLINES TELEGRAMS FORWARD SHEFFIELD 
LONDON OFFICE: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND -WC.2 











.S.S. 
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for 
PRODUCTION 


GEAR 















GEAR GENERATING MACHINES 


Machine illustrated is the Sykes Vertical 
Gear Generator type V. I0A for spur 
and helical gears, external gears up 
to 14” diameter, internal gears up to 
20” dia., maximum pitch 5 D.P., max- 
imum face width 2}”. Accessories 
include a Rack Cutting Attachment 
for racks up to 24” long. 





S ms i : ; | t ; 
—SYRKES— : 
Cee 





X GEAR SHAPER CUTTERS 


Sykes Gear Shaper Cutters of all types are 

available for all makes of gear generating 

machines. Standard D.P. cutters, 1}” dia. 
Illustrated bore, are always available from stock. 


leaflets 











on igagbitinny Petuaeesec| .:t0ts=3i iseetlvtss beeeeen 

Sykes 

products Ww. E. SYKES LTD. \ 
free STAINES - MIDDLESEX - ENGLAND 

” Telephone: Staines 978/9 Telegrams: ‘Sykutter Staines’ 

request 





aeat RSE 3 Sea RTS Nae SEES yaaa | 
titi ESTEE! j St oe 








Faster, fine-tolerance 
grinding, 
requires this 
super coolant. . 


Expertly developed ‘the hard way, 
FILEDGE has 


commercial success is based on its ability to 
secure ultra-high finish as a production 
routine. This explains why FILEDGE has 
the distinction of being used throughout 
the grinding shops of the largest ball and 
roller bearing factory in Great Britain. 


One obvious advantage is its property of 
quick precipitation of the ground particles, 
which fall out of suspension, instead of 
being repeatedly circulated to the detriment 
of the finised work. The circulation of clean 


FILEDGE 


revolutionised grinding 
operations with water-soluble media. Its 
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coolant is ensured when using FILEDGE 
Its emulsion keeps the grinding wheel keen 
cutting over long periods, as the absence 
of excessive fat prevents burnishing and 
possible over-heating of the work. 


The use of FILEDGE permits a finer grit 
to be operated, with consequent improve- 
ment in surface refinement, an important 
point with current emphasis on fine tolerance 
grinding. Being in concentrated form, water 
additions range from 1:50 downwards, 
excellent wetting-out properties being found 
at all strengths, thus providing a protection 
against staining of the work being ground. 
You cannot entrust precision grinding to a 
more reliable coolant. 

Ask for your copy of our latest brochure 


S.P.173., ‘Cutting Fluids.’ 


Soluble Grinding Oil 


ALSO INCLUDED IN THE WATER SOLUBLE RANGE ARE:— 


IRONEDGE - 


F THEE 


FLETCHER 


ALUMEDGE * COOLEDGE - CLEAREDGE 


HEAD OFFICE & WORKS 
HYDE Nr. MANCHESTER ENGLAND 
Phone: HYDE 781 (5 lines) Grams: EMULSION, HYDE 

SOUTHERN WORKS 
SILVERDALE ROAD, HAYES, MIDDLESEX 
MIDLAND WORKS 
BILHAY STREET, WEST BROMWICH, S. STAFFS 








MILLER LTD 





CFi3 








DGE 
| keen 
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IT DEPENDS 
WHAT YOU 
MEAN BY 


SIZE 


Some people think of a + in. 
drill as small, others think of it 
as a really big drill—its just a 
question of the work you are 
‘normally doing. Firth Brown 
Tools Ltd., cater for all drill 
users—for those who have to 
drill 34 in. holes in big struc- 
tures, boilers and the like to 
those who require drills down to 
.004 in. for watch-like precison 
mechanisms and instruments. 
Accuracy of dimensions, finish 
and above all perfection in high 
speed steel has always been 
Firth Brown Tools’ leading con- 
tribution to industry. 





__ | Daa Pad ROW N 


WUD BRA Bley 
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For Gauges, Taps and 
all Precision Tools. 
Ensures maximum 

degree of accuracy 


after hardening. 


SANDERSON BROTHERS & NEWBOULD LT° 











TALBOT STEAD 
BRIGHT STEEL BARS 
BECAUSE THE 107 Gl 


IS $O GOOD | 


TALBOT STEAD TUBE CO LTD - GREEN LANE - WALSALL 
A@ company 









Taw 
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Each cleaning problem studied individually 











ae 


INDUSTRIAL 
CLEANING 
MACHINES 


This illustration shows 
a machinecleaning 
crank cases in the pro- 
duction line. 

It is equally capable of 
cleaning small parts in Photographs by courtesy of ‘‘Machinery 


baskets. 
rc 


Sole Agents for Great Britain : 
GEO. H. HALES MACHINE TOOL CO. LTD., Victor House, 1, Baker St., LONDON, W.1 


Designed and manufactured by : 
BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4 































INSTALLATIONS 


THE PYRENE COMPANY LIMITED 


JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 


dye 


APPLIANCES 


The best known name 
in five - protection 


Apbliances for every fire-risk including : 
SPECIAL LIQUIDS - SODA-ACID » CHEMICAL FOAM 
MECHANICAL FOAM ° 





C.0.2 
GENERAL FIRE APPLIANCES 


Sales & Service Departments: 
9, Grosvenor Gardens, London, S.W.1 


Tel. : ViCtoria 3401 








Great West Road, Brentford 


AUTOMATIC 


Head Office & Works: 


Tel. : EALing 3444 














Fully approved by Admiralty and A.I.D. 


T. M. BIRKETT & SONS, LTD. 


HANLEY - STAFFS. 
Phone. Stoke-on-Trent 1184-54 
Grams Birkett, Hanley 





association 
with 


Our specialised knowledge is 
offered to you in the supply of 
Castings from a few ounces up 
to 5 tons—in 


PHOSPHOR BRONZE 
GUNMETAL 
MANGANESE BRONZE 
ALUMINIUM BRONZE 


(Tensile Strength 45 tons per sq. in.) 


ALSO 
Light Alloy Castings - ‘BIRSO’ 
Chill-Cast Rods and Tubes 
Centrifugally-Cast Worm- 
Wheel Blanks - Ingot Metals 
Phosphor Copper Phosphor 
Tin * Precision Machined Parts 
Finished Propellers Etc. 


i, BILLINGTON & NEWTON LTD. 
LONGPORT - 


STAFFS 


"Phone: Stoke-on-Trent 873034 & 68147 
“Grams: Bronze, Phone, Longport 
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Shaping for a purpose 


Each man to his craft—each product for 
a purpose. The use to which our Diaform 
truing attachment is put needs no expla- 
nation to Engineers. Our experience in{this 
specialised field is at your disposal. 


Include our Diamond Data Sheets in your library 
VAN MOPPES & $0 NS of technical reference. Your name added to our 
regular mailing list will keep you informed of 


(DIAMOND TOOLS) LTD all new developments in the diamond tool field 


® Members of the Gauge and Tool Makers’ Assn. 


DIATIPT WORKS - NORTH CIRCULAR ROAD - CRICKLEWOOD - LONDON - N.W.2 - GLADSTONE 8221 
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= +. poe " 
‘WEXPANDING. EXPANDING | XPANDING 
PILOT REAMERS — M/C REAMERS 2 


Ls 
PHONES HONLEY 109/110 
GRAMS - GAUGES-HOWLEY- HUDDERSFIELD 





STANDARD BRITISH TOOLS ° MADE IN ENGLAND BY 


TAYLOR « JONES LID 


SOGO@Qtes : NR Soe em § F.1E LOD 


EPSTSTL AG 


UNIVERSAL JOINTS 


ON ADMIRALTY, WAR OFFICE 
AND AIR MINISTRY LiSTS 


Price lists on application. 





# MOTOR GEAR & ENGINEERING CO-LTD. 
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pee 
‘HEAVY DUTY 


LATHES 





“CRAVEN” 16” CENTRES 
SUPER HIGH SPEED 
LATHE 


A high-production lathe for the 
modern cutting tool. Spindle speeds 
range from 4 to 400 r.p.m. and 
the headstock is fitted through- 
out with ball and roller journals. 
Screwcutting is standard, coning 
by gearing and taper turning by 
tangent bar are supplied to order. 


CRAVEN BROTHERS (Manchester) LIMITED 
VAUXHALL WORKS REDDISH STOCKPORT 
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There are 
WILD-BARFIELD ELECTRIC FURNACES 


for all heat-treatment purposes 


* 
The illustration shows Model TRT 1010 Forced Air 
Circulation Furnace, Designed for preheating, 
secondary hardening, tempering annealing and nitriding 





WILD-BARFIELD ELECTRIC FURNACES LTD. 
ELECFURN WORKS, WATFORD BY-PASS, WATFORD, HERTS. 
Telephone : WATFORD 6094 (4 lines) Telegrams & Cables: ELECFURN, WATFORD 











M-W.305 

























Va 
2. 
Unproductive times can be considerably shortened by the use of se 
CLINO-CLAMP standard clamps on all types of Machine Tools. They 
supersede the improvised packing pieces and holding down fixtures so often cy 
used in the machine shop. They are compact, rigid, give a positive grip 
and owing to very low over-all height they allow maximum clearance for 
cutting tools. Th 
Six different types of clamp are available, and a combination of different 
types can be used for irregular shaped work. TC 


fully descriptive folder will be sent on request. 


Mi Machine Tool Company biome sited 


WORKS WAVERLEY ROAD ST ALBANS MERTS 














W.305 
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Air aids production — 


client's probl 








FUNCTION. 1. Operator presses both push buttons to operate press. 
Valve ‘A’ stays on. 


2. Sequence valve adjusted to operate relay cylinder according to timing 
required, this reverses action of valve ‘A’ which is reset and also returns 


cylinder to top position. 


The possibilities of MAXAM SPECIAL PURPOSE 
TOOLS are practically unlimited. If you have 
a problem, send it to:— 


ZU 


TON 
eh) 











y 






ry yr 
t/ Y CUP 
00S eSeree Allaire iaertes Aloe. Soreed Z 


Saver Mal ttere 4 
PNEUMATIC EQUIPMENT 


SS 


SS 









CLIMAX ROCK DRILL AND ENGINEERING WORKS LIMITED 


4, Broad Street Place, London, E.C.2. 


Works: Carn Brea, Cornwall 





TAS/CX.437 
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FLAME HARDENERS L®> 
SHORTER WORKS BAILEY LANE SHEFFIELD. 


TEL SHEFF/ELD 2/627 


PRESS TOOLS 


; MOULDS 


AND JIGS 


i To, 
- ool i 


) TRAMWAY PATH 
HAM 
REY 


Phone ; Mitcham 1624-5-6. 

















cel | 


(1D 
TH 
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.. anink filler specially designed for 


the competent draughtsman and exe- 
cuted by injection moulding. Still 
further proof of the unusual problems 
tackled by Punfield and Barstow. The 
more difficult it is the 
more we like it!..... 


QUOTATION BY RETURN POST 


‘You can rely on 


tHE INSTITUTION OF PRODUCTION ENGINEERS 








SOME OF OUR 
SATISFIED CLIENTS 


Aladdin Industries Ltd. 
Champion Electric Corporation 
Crystal Products Ltd 

Decca Navigator Co. Ltd. 
General Electric Co. Ltd. 
Lightning Fasteners Ltd. 
Newey Bros. Ltd. 

Plessey Co. Ltd. 

Pye Led. 

Reeves & Sons Ltd. 

Simmonds Aerocessories Ltd. 
Slazengers Ltd. 

S. Smith & Sons apne Led 
Wilmot-Breeden L 

Yard-o-led Pencil Cs: Led. 


PUNFIELD G BARSTOW 
(Mouldings) L. 


BASIL WORKS, WESTMORELAND ROAD, QUEENSBURY, LONDON, N.W.9 


*Phone : COLindale 7160 & 7956. 


‘Grams : “ Punfibars, Hyde, London.” 


FOR INJECTION MOULDINGS 
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FOR RELIABLE METAL CASTINGS 
SPECIFY 





REGISTERED TRADE MARK 


The Technically Controlled Castings Group 
18 ADAM STREET, LONDON, W.C.2. 


LAKE & ELLIOT, LTD., BRAINTREE > SHOTTON BROS., LTD., OLDBURY 
S$. RUSSELL & SONS, LTD., LEICESTER * HENRY WALLWORK &CO., LTD., MANCHESTER 
ALEX. SHANKS & SON, LTD., ARBROATH * JOHN WILLIAMS & SONS (CARDIFF) LTD 














PRESSURE REDUCING VALVES 





Designed and produced by 
experts, these valves give a 
maximum flow with immedi- 
ate sensitive pressure control 
and minimum sympathetic 
drop with variations of up- 
stream pressure. 

No glands, no sticking or 
chattering, readily accessible. 
Well-made and perfectly 
balanced these valves give 
excellent service under all 
conditions. 

Please state purpose of valve 
when ordering. 





Guaranteed for 12 months. 


WILLIAMS & JAMES 


(ENGINEERS) LIMITED 
GLOUCESTER _— ENGLAND 








TELEPHONE: 24021 (2 LINES) 





a 
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. this cast steel rail expansion joint 
is one of ninety-four which are incor- 
porated in the structure of a bridge 
that is being built over the historic ~~ 


Y 

R 

D 

ee 

ESE 
River Tigris, at Baghdad, for the traqi 
State Railways. Expansion joints are 
interposed in the length of track at 
150-ft. centres on the viaduct, and at 
distances on the main spans to suit the 
length of the trusses. At Baghdad the 

seein 22 


mean temperature is 75°F , and varia- 
tions of +60°F must be catered for, as 
well as Stress variations in the truss 
steelwork itself. 

The designer’s problem in this case 
was to produce, as economically as 
possible, parts which at their ends 
would “fish up’’ exactly to the adjoining 
rolled rails and elsewhere would pro- 
vide the differences in section that 
were needed. Manipulation of rolled “~~ 
rails was obviously impossible. By pro- = 
ducing these parts as steel castings, .--.-... .__ » ame 
the design details were reproduced” ‘-° — perk 
with only a fraction of the machini 
which would have been necessary 
the parts been produced by any other 
means, representing a saving in cost 
of at least 50 per cent. 





You c: can n make wider USE O, f steel. castings... 
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PRODUCED IN Two 


ARCHER SUPER QUALITY Sleeves and Sockets are hardened 
over; ground internally and externally, and are of exception 
high quality. They have a long life of accuracy and concentric 


THESE SUPER SLEEVES being hardened, 
prevents bruises and burrs from rough 
shop usage, and thereby protects machine 
spindle bores from damage. The extra 
cost of these hardened high-grade Sleeves 

is very soon paid for by the 


ARCHER STANDARD QUALITY Siceves 
and Sockets meet the demand for a high 
class sleeve at a moderate cost. Both the 
internal and external taper are guaranteed 
to standard Morse gauges. The tangs and 
slots are correct in dimensions and 
centralised, thereby avoiding tang binding 
and broken tangs. 


THESE STANDARD Sleeves and Sockets 
are toughened by oil-heat treatment, and 
stand up to shop usage much better than 
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Hammering it home 


Riveter. Weight from 12} lb. to 194 lb. 
Available with open or closed handle, inside 
or outside trigger, and usual snaps. 


Pneumatic 
Construction and action. similar to riveters, and 
similar range in handles. Weight from 7} lb. to 
The point has been made over and = /3} /b. 
over again by engineers throughout 
the world, but it is still worth 
repeating that Holman Pneumatic 
Riveting Hammers mean faster 
work in return for less effort and 
lower overall costs. Vibration and 
air consumption are extremely low 
for this type of riveter, and the 
sensitive throttle ensures exact con- 
trol. The range includes fast, 
powerful and handy tools suitable 
for all types of riveting. Specialist Rotogrinds—suitable for internal grinding, cleaning 
advice is always available as to the castings, etc. The range includes precision grinding and 


best tool for any particular job. poe types. “Straight” and “grip” handles 
avatiable. 


The first name 


for lasting service 
CAMBORNE. ENGLAND 
TELEPHONE: _CAMBORNE 2275 (7 LINES) 
TELEGRAMS : AIRPRILL, CAMBORNE 
SUBSIDIARY COMPANIES, BRANCHES AND 
H.24 AGENCIES THROUGHOUT THE WORLD 
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f. G. Scott & Son, Ltd., Talbot House, 9, Arundel Street, London, W.C.2. Phone: —* Bar 1942, 
Printed by Maxwell, Love & Co.. Ltd. Bradley's Buildings. White Lion Street, London, N.1 
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